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INTRODUCTION 


This year Dissertation Abstracts will carry, as the 13th issue of Volume XVI, an index to all 
doctoral dissertations published in the United States and Canada. This issue will be titled Index to 
American Doctoral Dissertations, and will be a continuation of Doctoral Dissertations Accepted by 
American Universities,| The joining of these two reference works makes it possible for librarians 
to have an integrated bibliographical research tool relating to doctoral dissertations under one 
cover. 


Dissertation Abstracts will continue to provide abstracts of dissertations by recipients of doc- 
toral degrees from graduate schools cooperating with University Microfilms in the publication of 
complete dissertation texts on microfilm, on Microcards, or as microprint. At the end of each ab- 
stract will be found an indication of the number of pages in the original typescript and the Library 
of Congress card number, for the convenience of scholars and research workers. In some instances - 
Dissertation Abstracts will be found to be an adequate substitute for the published dissertations. 


The Index to American Doctoral Dissertations will be a complete indexed listing of dissertations 
by students who were granted doctoral degrees during the previous academic year, and including 
those abstracted in Dissertation Abstracts , arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index will be included. 


The tabular material which has been an established part of its predecessor volume will be in- 
cluded in full, so arranged that statistical summaries can be maintained with no break in continuity. 


It is hoped that those who use Dissertation Abstracts will continue to make suggestions for its 
improvement, as these are vital to its continued life and growth. Several suggestions for changes 
in the headings used for indexing purposes have been received, and a committee of the Association 
of Research Libraries is reviewing the indexing system at the present time as a result of these 
suggestions. 


‘Arnold H. Trotier and Marian Harman, (eds.), Doctoral Dissertations Accepted by American Universities. (New York: 
H. W. Wilson Co., 1933-1955.) 











Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 
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A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are: 

a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. theIndex to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. 
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AGRICULTURE 


AGRICULTURE, GENERAL 


CYTOGENETIC STUDIES OF INTERSPECIFIC HYBRIDS 
IN THE BROMOPSIS SECTION OF BROMUS 


(Publication No. 19,296) 


Francis Llewellyn Barnett, Ph.D. “ ; 
The Pennsylvania State University, 1956 


The purpose of this study was to investigate the cross- 
fertility and phylogenetic relationships of the following 
North American diploid and tetraploid species of the Bro- 
mopsis section: B. anomalus, B. grandis, B. laevipes, and 
B. orcuttianus (2n = 14); and B. ciliatus, B. frondosus, and 
B. richardsonii (2n = 28), Crosses among these species 
were attempted, and the morphology, karyology, and fer- 
tility of the resulting hybrids were studied. 

Attempted hybridizations among diploid species were in 
general the most successful although there were sharp dif- 
ferences in the success of certain diploid-diploid crosses. 
Attempted crosses among tetraploid species were moder- 
ately successful while those between diploid and tetraploid 
forms were least productive. F, plants were obtained 
from the following crosses: 























diploid-diploid crosses-- 

anomalus x B. grandis, 

anomalus x B. laevipes, 

grandis x B, laevipes (and reciprocal), 
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diploid-tetraploid crosses-- 


. anomalus x B. ciliatus (and reciprocal), 
anomalus x B. frondosus, 

ciliatus x B. grandis, 

frondosus x B. orcuttianus, 


B. richardsonii x B. grandis, 


4o) 





og 











| tol 














w 














tetraploid-tetraploid crosses-- 
B. ciliatus x B, frondosus (and reciprocal). 











In general the hybrids were morphologically inter- 
mediate to their parents, but a few instances of dominance 
and heterosis were noted. Hybrids between B. anomalus 
and B. laevipes exhibited abnormal anther development 
which precluded the study of microsporogenesis. Most 
hybrids between diploid and tetraploid species were more 
vigorous than their parents. F, hybrids between B. cili- 
atus and B. frondosus segregated into dwarf, semi-dwarf, 
and normal types. 

Hybrids among diploid species were comparatively 
regular in meiotic behavior showing mean bivalent fre- 
quencies of 6.50 to 6.79 per metaphase I cell and little ir- 
regularity in the anaphase I and quartet stages. Hybrids 
between diploid and tetraploid forms were extremely ir- 
regular exhibiting mean frequencies of 6.66 to 9.63 uni- 
valents and 4.78 to 5.48 bivalents per metaphase I cell. 
Trivalents were moderately common at metaphase I, and 
high frequencies of irregularity were noted in anaphase I 
and quartet figures. F, hybrids between tetraploid species 
showed mean bivalent frequencies of 12.33 to 12.81. Uni- 
valents, trivalents, and quadrivalents were moderately 
common in these tetraploid hybrids. 














Diploid hybrids were highly sterile, but showed some 
fertility whem used as female parents in backcrosses, Tri- 
ploid hybrids between diploid and tetraploid species ap- 
peared to be completely sterile. Tetraploid hybrids ex- 
hibited low fertility under conditions of open pollination. 

By means of colchicine treatment amphiploid, 42- 
chromosome materials were obtained from the triploid hy- 
brids, B. anomalus x B. ciliatus, B. frondosus x B. orcut- 
tianus, and B. richardsonii x B. grandis. These amphi- 
ploids varied in both meiotic behavior and fertility. Their 
mean bivalent frequencies ranged from 18.93 to 20.10 per 
metaphase I cell with univalents, trivalents and quadri- 
valents being moderately common. The amphiploid, B. 
anomalus x B. frondosus, appeared to be completely ster- 
ile, while the doubled hybrid, B. anomalus x B. ciliatus _ 
gave a seed set of about 10%. The amphiploid, B. richard- 
sonii x B. grandis, yielded a seed set of about 33%, and ap- 
peared to have a stable karyotype. 

It was concluded that the chromosome complements of 
North American diploids of the Bromopsis section are 
probably variants of a single basic genome (the L genome) 
and that they might be designated L,L,, L2L., etc. The 
complements of tetraploids arising from these diploids 
through autoploidy might then be represented as L,L,L,L,, 
L2L2L2L2, etc. while those of tetraploids originating 
through amphiploidy could be designated L,L,L2L2, 
L,L,L,L,, etc. The results of the study were considered 
in accord with the present taxonomic status of the parent 
forms. Further evaluation of the amphiploid, B. richard- 
sonii x B. grandis, would appear to be desirable. 















































VITA 


Francis Llewellyn Barnett was born in Saint John, N.B., 
Canada, October 15, 1924. He took his high school training 
with the “New Brunswick High School Correspondence 
Courses” and graduated in 1943. In August 1944 he en- 
listed in the Canadian Army and served until July 1946. 

He graduated with a diploma in 1950 from the Nova Scotia 
Agricultural College. He obtained his B.S. degree in agri- 
culture from McGill University in 1952, and his M.S. and 
Ph.D. degrees in agronomy from The Pennsylvania State 
University in 1954 and 1956, respectively. 
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PROGRESSIVE MOISTURE REMOVAL 
FROM FOUR SOIL DEPTHS BY CORN INBREDS 
AND HYBRIDS DIFFERING IN DROUGHT TOLERANCE 
AND RELATED PLANT RESPONSES 


(Publication No. 19,299) 
Carl Melvin Campbell, Ph.D. / 
The Pennsylvania State University, 1956 


An experiment was designed to test the possibility that 


_ corn lines differ in the extent to which they remove 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
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moisture from the deeper soil zones and that this is in 
part responsible for differences in drought enduring ca- 
pacity. 

Two pair of inbreds and one pair of hybrids were em- 
ployed. One of each pair had previously demonstrated 
marked drought tolerance while the other had shown 
drought sensitivity. In all cases, the drought susceptible 
line had the more dense fibrous root system near the soil 
surface and the greater resistance to root lodging. 

The hypothesis forming the basis for the experiment | 
proposes that the dense fibrous root systems of the 
drought susceptible lines extend fewer roots into deep soil 
zones. The tolerant lines are believed to possess roots 
which, though less profusely branched near the surface, 
extend a greater proportion of their total mass into deeper 
soil where a more abundant reserve of moisture is availa- 
ble. 

Gypsum soil moisture blocks were placed at six-, 
twelve-, eighteen- and thirty-six- inch depths under solid 
blocks of the six corn lines chosen. Two populations were 
used, 12,000 and 20,000 plants per acre, with the expec- 
tation that the higher population would intensify the state 
of water deficit. The test was replicated four times. 

Electrical resistance of the soil moisture blocks was 
recorded at frequent intervals throughout the period of in- 
creasing soil moisture tension along with leaf-roll ratings 
when these could be assigned. Shelled grain and vegeta- 
tive dry matter yields for each plot were also determined.. 

The correlations among these soil moisture values, 
leaf-roll, grain and vegetative dry matter were calculated 
for each date on which moisture readings were taken in 
order to learn which soil depths had been drawn upon most 
heavily for moisture by each of the lines up to any par- 
ticular date. 

From a Statistical point of view, high populations did 
not intensify moisture deficits significantly. This could be 
ascribed to the widely different rates of moisture removal 
by plots of the same inbred or hybrid at similar population 
levels. In turn the rates of moisture removal were more 
closely associated with vegetative dry matter production 
than with populations. On parts of the field where soil 
moisture was more abundant during May and June, vege- 
tative dry matter was high regardless of plant population; 
and where moisture was less abundant early in the season, 
vegetative dry matter production was considerably lower. 
The greater the vegetative dry matter per plot, the more 
rapid was soil moisture depletion at the six-, twelve- and 
eighteen-inch depths. Unless a plot having high vegetative 
dry matter had moisture within the available range near 
the surface throughout the period of drought, its yield of 
grain dropped below that of plots on which less vegetative 
growth had used the water at a slower rate. 

In all three comparisons made, the more drought toler- 
ant line demonstrated the greater capacity to absorb water 
from deep soil zones. Removal from these zones by the 
tolerant lines began earlier in the season and progressed 
further than was true for susceptible lines with which they 
were compared. The greater the moisture removal from 
deeper soil zones, the less the reduction in yield following 
exhaustion of moisture near the surface. 


VITA 


Carl Melvin Campbell was born December 25, 1926 in 
McKeesport, Pennsylvania. He was graduated from 





McKeesport Technical High School in 1944. He served 
twenty months in the United States Army. He received the 
B.S. degree in 1951, the M.S. degree in 1953 and the Ph.D. 
degree in 1956 from The Pennsylvania State University. 
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RESPONSES OF FORAGE CROPS 
TO FERTILIZER PLACEMENT 


(Publication No. 19,302) 


Richard Brainard Forbes, Ph.D. ' 
The Pennsylvania State University, 1956 - 


Field and greenhouse experiments were conducted to 
investigate the effects of fertilizer placement on seedling 
establishment and early growth of forage crops. 

In the field, fertilizer variables included phosphorus 
and potassium at several rates, applied either in a band 1 
inches deep or broadcast and worked into the soil. Seeds 
were sown by hand either in rows over the fertilizer bands 
or in rows with similar spacing on plots where the ferti- 
lizer had been broadcast. Experiments were conducted at 
2 sites, including soils of high and low initial fertility 
levels. Some plantings were made at late dates in spring 
and fall for observations on seedling survival under ad- 
verse conditions. Alfalfa was the principal species used. 
Limited plantings were made of birdsfoot trefoil with 
timothy and Ladino clover with orchardgrass. 

None of the fertilizer treatments at either site or with 
any of the species produced a difference in the original 
stands. None of the treatments produced any improvement 
in summer survival of a late spring planting of Ladino 
clover with orchardgrass. Winter survival of fall-planted 
alfalfa at the low fertility site was improved by phosphate 
fertilization. Band placement of phosphate produced no 
better winter survival than did broadcast application. 

Greater differences in survival occurred among 3 fall 
planting dates at the low fertility site than among fertilizer 
rate or placement treatments. 

Alfalfa produced larger yields from banded than from 
broadcast phosphate applications. The advantage from 
band placement tended to diminish as the season pro- 
gressed. Ladino clover and birdsfoot trefoil showed a 
slight yield increase from phosphate fertilization with no 
difference between methods of application. No appreciable 
differences in survival or yields were obtained at the high 
fertility site. 

Greenhouse experiments were conducted on soil from 
the low fertility site. Plants of red cover 8 weeks old, 
more than 1 inch laterally distant from the band, were no 
larger than those where no phosphate had been applied. 

The effects of several phosphorus rate and placement 
treatments on alfalfa at a low fertility level and at several 
higher soil phosphorus levels were studied. Growth after 
8 weeks was better when phosphorus was applied at a 
shallow depth, within 15 inches of the seed, than when ap- 
plied in the lower 3 inches of the pot. The deep appli- 
cation gave a larger percentage of the root system in the 
lower part of the soil than did the shallow placement. 

At low initial soil phosphorus levels and with appli- 
cation rates up to 200 pounds P.O; per acre, banded phos- 
phate fertilizer gave greater yields of 8-week old alfalfa 


‘ 
2 
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seedlings than phosphate mixed with the top 1 inches of 
soil. A higher rate of application (400 pounds P.O; per 
acre) resulted in no difference in yields between methods 
of application. 

The effects of competition with oats for phosphorus 
and water were studied in an experiment that included high 
and low soil phosphorus levels and 3 water rates for al- 
falfa grown alone and interplanted with oats. Although the 
ample phosphorus and water provided by the higher rates 
produced greater alfalfa seedling yields than the lower 
rates, alfalfa yields were sharply retarded wherever oats 
were grown. 

At soil phosphorus levels above approximately 40 parts 
per million, in either field or greenhouse, further phos- 
phate fertilization, whether band-applied or mixed with the 
soil, made no difference in yields. 

No response was obtained from potassium rate and 
placement treatments in the field or greenhouse. The soil 
from the low fertility site contained 200 pounds of availa- 
ble potassium per acre, evidently ample for the crops 
grown. 


VITA 


Richard Brainard Forbes was born August 29, 1921, at 
Ellington, New York. He attended schools in Orlando, 
Florida and received a B. S. in chemistry from Rollins 
College in 1943. After service in World War II, he at- 
tended the University of Florida and received an M. S. in 
soils in 1948. He served on the University of Florida staff 
until his enrollment at Penn State in 1953. The Doctor of 
Philosophy degree was conferred in 1956. 

83 pages. $1.50. Mic 57-320 


MOLYBDENUM STUDIES ON ILLINOIS SOILS 
(Publication No. 19,828) 


Louis Edward Haley, Ph.D. / 
University of Dlinois, 1956 


The behavior of molybdenum in some Illinois soils was 
investigated. This study included the determination of the 
relationship between soil forms of molybdenum and mo- 
lybdenum composition of plant material, the influence of 
liming, and the influence of various degrees of calcium 
Saturation on adsorption and the recovery of added mo- 
lybdenum on various soils. Samples representing high and 
low organic-matter soils, soils that contain relatively 
weathered and unweathered [llite, and soils containing a 
mixture of montmorillonite and Dlite were used in this 
investigation. 

The soils examined contained amounts of total mo- 
lybdenum ranging from 1.9 to 3.3 p.p.m. Due to the high 
degree of molybdenum contamination in sodium carbonate, 
hydrofluoric acid was used to break down the silicate 
structure in the total molybdenum determinations which 
had certain disadvantages. A three-acid mixture, 
sulfuric-perchloric-nitric acids, was used and was found 
to agree closely with the values obtained by using hydro- 
fluoric acid. 

A 2-hour period of extraction was found satisfactory 
for extracting exchangeable and soluble molybdenum from 





soils. The extracting solutions are ranked according to 
their ability to extract molybdenum from soils: 0.1 N 
NaOH > 0.275 M oxalate > 0.03 N NH,F > 0.1 N HCl 

+ 0.03 N NH,F. | 

With the soils studied, less than 20 percent of the total 
molybdenum was extracted by sodium hydroxide and less 
than 18 percent was extracted by oxalate. Only a very 
small fraction of the total soil molybdenum was available 
to plants. The only forms of soil molybdenum that gave 
statistically significant correlations with plant composition 
were the forms extracted by sodium hydroxide and oxa- 
late; correlation coefficients for the two extractants are 
0.849 and 0.795, respectively. 

Liming, to pH 7.0, had no significant influence on in- 
creasing the amount of extractable molybdenum or upon 
the recovery of added molybdenum which had been in con- 
tact with the soil for 0, 10, 20, 60, and 180 days. There 
was a relationship between adsorption of molybdenum from 
solution and the organic matter content of the soil. 

The different types of clay minerals, in the Illinois 
soils studied, showed no great difference in their ad- 
sorption of molybdenum from solution. There was a gen- 
eral decrease in the amount of adsorbed molybdenum and 
a general increase in the amount of added molybdenum re- 
moved by the leaching solutions, with increased base satu- 
ration. When the percentage base saturation approached 
90 percent, the level which is of major importance for 
agronomic crops, there was generally a decrease in the 
amount of molybdenum removed by the leaching solutions. 

The nearly complete removal of the adsorbed molybde- 
num from kaolin suggests that there probably was an ex- 
change reaction taking place between the molybdate and the 
clay mineral. It is assumed that the non-recoverable mo- 
lybdenum in the soils studied was either in a precipitated 
form, or in an inner-lattice position of the clay mineral 
which prevented its removal by leaching. An additional 2- 
hour extraction of the leached soils indicated that a portion 
of the added molybdenum was in a form in which its re- 
moval depended upon the solubility effect of the extracting 
solutions used. 

In general, the conclusion may be reached that, when 
molybdenum is added to Dlinois soils, a portion of the 
added molybdenum will be removed by the crop, another 
portion will be in an exchangeable and soluble form, and 
the remaining amount will be in a non-extractable form, in 
terms of the solutions used in this investigation. 

80 pages. $1.50. Mic 57-321 


THE EFFECT OF VARIOUS RENOVATION PRACTICES 
ON THE ESTABLISHMENT AND SUBSEQUENT 
PRODUCTIVITY OF PASTURES 


(Publication No. 19,309) 


Roger Stanford Leach, Ph.D. /“ 
The Pennsylvania State University, 1956 


Pastures offer a means by which high quality livestock 
feeds can be produced at reasonable cost. However, a 
large percentage of the pastureland in Pennsylvania is low 
in fertility and devoid of the forage species necessary for 
high production of quality feed. 

One of the biggest problems facing farmers attempting 
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to utilize this pasture potential lies in finding a suitable 
pasture renovation technique whereby this land can be 
brought back to a high level of production. 

An investigation was conducted to evaluate the relative 
merits of various techniques used in pasture renovation, 
specifically, sod treatment for the destruction of the ex- 
isting vegetation, fertilizer practices for greatest re- 
sponse, and forage mixtures and their productivity under 
various conditions. 

Data were gathered for three years from experiments 
initiated at State College, Pa. and Wellsboro, Pa. in 1951 
and maintained under hay management and an experiment 
initiated at State College in 1952 and maintained under 
grazing management. 

The results obtained during the three year period are 
summarized as follows: 

Areas prepared with a moldboard or disk plow re- _ 
quired less secondary tillage operations to prepare a 
satisfactory seedbed than areas prepared with surface 
tillage implements, chemicals, or the multiple-chisel 
plow. 

Chemicals were not an effective means of reducing the 
number of secondary tillage operations required, 

Plowing the sod with a moldboard plow proved to be 
one of the best treatments for establishment and subse- 
quent production of Empire and Viking birdsfoot trefoil 
mixtures. 

Sod treatment with a pasture aerifier did not enhance 
plant establishment or forage yields when compared with 
check areas that received no sod treatment. 

The Viking trefoil association was outstanding at both 
State College and Wellsboro under hay management. 

Empire trefoil mixtures compared favorably with 
Viking mixtures at State College. At Wellsboro, Empire 
trefoil did very poorly in comparison with Viking mix- 
tures. 

Red clover was too competitive for seeding in trefoil 
associations. 

Mixtures containing alfalfa, Ladino clover, and several 
other grasses and legumes produced more forage than 
Ladino mixtures without alfalfa at State College. 

Mixtures containing Ladino clover, red clover, alsike 
clover, and timothy were generally higher yielding than 
mixtures containing Ladino clover and only one or two 
grass species. 

Ladino clover had practically all disappeared from the 
sward at Wellsboro and the percentage in the sward was 
so low at State College that it contributed little to forage 
production by the end of the 1955 season under hay 
management, 

Superior yields of both the Empire and Viking associ- 
ations were obtained on areas relatively high in fertility 
and initially prepared with a disk plow when fertilized with 
400 pounds per acre of 5-10-10 fertilizer and 500 pounds 
of 20% superphosphate as compared to fertilization with 
superphosphate alone. 

A marked response to potash fertilizer for all species 
was Obtained at Wellsboro where the level of soil fertility 
was low. 

Complete renovation when compared with fertilization 
alone at State College resulted in increased forage pro- 
duction of 2.80 tons per acre per year for the three year 
period under hay management and 1.03 tons per acre per 
year during the two year period under grazing manage- 
ment; at Wellsboro the increase due to complete 
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renovation was only .88 tons per acre per year for the 
three year period, based on the highest producing mixture 
in each legume association. 


VITA 


Roger Stanford Leach was born in Blue Hill, Maine, 
November 8, 1927. He graduated from Blue Hill George 
Stevens Academy, 1945. From 1945 to 1947 he served in 
the U.S. Navy. He received a B.S. degree from the Uni- 
versity of Maine in 1952 and M.S. and Ph.D. degrees from 
The Pennsylvania State University in 1954 and 1956 re- 
spectively. 112 pages. $1.50. Mic 57-322 


METHODOLOGY APPLICABLE TO SHORT-RUN 
PREDICTION OF MARKETINGS AND PRICES OF HOGS 


(Publication No. 19,421) 


Patrick Joseph Luby, Ph.D. ¢ 
Purdue University, 1956 


Major Professor: Clifton B. Cox 


This study was made primarily to develop methods 
which may be used in forecasting changes in the quarterly 
and monthly level of the marketings and price of hogs. 
Various alternative methods were evaluated before the 
multiple linear regression model was chosen as the 
method used to develop short-run forecasts. 

There has been considerable change in the hog and pork 
industries from the pre-World War II era to the post-war 
era. Therefore, the time period included in this study was 
the eight marketing years beginning in August, 1947. This 
resulted in the advantage of studying a time period when 
conditions were more homogenous, but in the disadvantage 
of a limited amount of data available for statistical 
analysis. 

An equation using four factors was developed to predict 
the rate of hog slaughter. Factors used in this analysis 
were the number of pigs saved during a past period, esti- 
mated average weight of hogs slaughtered, estimated per- 
centage of sows in total slaughter and time. 

From 80 to 99 percent of the variation in the rate of 
hogs slaughtered under Federal Inspection was associated 
with the four factors used in the slaughter prediction 
model. When the developed equations were used in the 
period studied, the average error between the estimated 
and actual slaughter was 2.0 percent. The number of pigs 
saved in a period 5 to 10 months before the period of 
slaughter was the factor which was most closely associ- 
ated with actual slaughter. 

Many different factors were employed in the regression 
models in an attempt to find which factors were most 
closely associated with short-run movement of hog prices. 
Then four factors, which are known before the beginning of 
the period to be forecast, were chosen and used in re- 
gression models to develop forecasting equations. These 
four factors were estimated change in the rate of hog 
Slaughter, lard price movement during the preceding 
month, size of packers’ margins at the beginning of the 
period and the position in the hog slaughter cycle, as de- 
termined by estimated future slaughter. 
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The four factors used in quarterly predictions were 
associated with 32 to 81 percent of the variation in hog 
prices during the 4 quarters. Estimated slaughter was the 
most important factor found. There was some positive 
relationship between the size of packers’ margins at the 
beginning of the quarter and movements of hog prices dur- 
ing the quarter. There was usually some tendency for 
lard prices relative to hog prices at the beginning of the 
quarter and estimated future hog slaughter as a percent of 
the preceding year to be negatively correlated with 
quarterly changes in hog prices. 

The four factors employed in monthly price predictions 
were associated with from 13 to 94 percent of the vari- 
ation in hog prices during the 12 months. During some 
months, hog price changes were closely associated with 
one or more of the factors. However, during other 
months, practically no association was found, Estimated 
slaughter for the month as percentage of the preceding 
month was the factor which was usually most closely as- 
sociated with changes in hog prices. The position in the 
cycle, or estimated slaughter the following month com- 
pared with a year earlier appeared to be somewhat nega- 
tively correlated with changes in monthly hog prices from 
November through February. There was some degree of 
positive association between lard price movements during 
the preceding month and changes in hog prices from Sep- 
tember through April. The size of packers’ margins at 
the end of the preceding month appeared to have no associ- 
ation with changes in hog prices from month to month. 

When the equations were used to predict short-run 
changes in hog prices, the correct direction of price 
change was forecast about 90 percent of the time. About 
three-fourths of the time, the calculated prediction was 
better than a forecast of no change. About two-thirds of 
the time, the prediction was better than a forecast of the 
average changes. 183 pages. $2.40. Mic 57-323 


A COMPARISON OF CERTAIN METHODS OF 
MEASURING STRUCTURAL RELATIONSHIPS OF SOILS 


(Publication No. 19,320) 


Shunil Emmanuel Roy, Ph.D. “ 
The Pennsylvania State University, 1956 


The complex manner in which soil structure is mani- 
fested, makes it unlikely that an overall appraisal of soil 
_ structure can be obtained by measuring only a single facet 
of its manifestation. It was in search for reliable infor- 
mation about the overall physical conditions of a soil, that 
this investigation was undertaken. The relationship of 
certain physical measurements of soil structure, and the 
yields of crops, was also sought. 

The comparisons were made between conventional and 
relatively new methods of aggregate analysis, porosity, 
water stability, moisture content, water permeability, 
bulk density, crushing strength and “hardness function.” 
These measurements were conducted mostly in the Uni- 
versity Farms, University Park, Pennsylvania. There 
were three major areas of study: the greenhouse, using 
crimson clover as the indicator crop; the Mitchell Potato 
Plots; and the soil conditioner rate application plots. The 
results from these studies are given below. 





Several modifications of techniques used by earlier in- 
vestigators were made. A washing machine was adapted 
to oscillate six nests of sieves at a time, for performing 
wet sieve analyses. This machine greatly increased the 
efficiency of aggregate analysis and the determination of 
water stability indices. 

Russell’s field air pycnometer was modified, using a 
large displacement air pump to obtain pressure in a 
sample chamber designed to accomodate 3” D. x 3” soil 
cores. This instrument was capable of measuring the bulk 
density of 30 pre-cut cores per hour, with an accuracy of 
within 1 per cent as compared with the oven drying method. 

A two-probe gamma ray densitometer, similar to one 
designed by J. A. Vomocil, was successfully tried and 
proved, in greenhouse studies conducted in 10” square 
wooden boxes. This instrument was capable of giving 30 
wet bulk density readings per hour, of soil within the 
greenhouse box, without touching the soil, with an accuracy 
of within 1 per cent. The field instrument was not de- 
veloped sufficiently to give good reproducibility of read- 
ings, which was approximately 2.5 per cent in some pre- 
liminary studies. 

A 3/8” D. ball-point penetrometer was developed. The 
number of hammer blows required to force the point 3” 
into the soil was:one penetrometer reading. A hundred 
such readings could be made in an hour with a minimum of 
soil disturbance. The relationship found between the 
hammer blow readings, bulk density, and moisture con- 
tent, using the 2” D. core sampler on uniform greenhouse 
soil, could not be maintained while using the ball-point 
penetrometer on the field, in wet Hagerstown sub-soil. 

The nature and degree of relationships between these 
methods were also determined. The only reliable corre- 
lation between a physical measurement and yields, was for 
the penetrometer readings and the yield of crimson clover 
tops in a greenhouse experiment with uniform soil. 
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Shunil Emmanuel Roy was born on March 18, 1928, in 
Cuttack, India. He graduated from High School in 1944, 
and received a B.S. degree in Agricultural Engineering 
from Allahabad University in 1949. He taught at the 
Allahabad Agricultural Institute for one year. He obtained 
an M.S. degree in Agricultural Engineering from The 
Pennsylvania State University in January, 1953. For the 
past year he has been Studying at Princeton Theological 
Seminary. 293 pages. $3.80. Mic 57-324 


GENETIC STUDIES IN ALFALFA, 
MEDICAGO SATIVA, L. 


(Publication No. 19,324) 


Anna Kirstine Storgaard, Ph.D. 
The Pennsylvania State University, 1956 





The basic chromosome number of the genus Medicago 
is eight. Common alfalfa, Medicago sativa, has 32 
chromosomes and is a tetraploid. This study attempts to 
determine the number of factors necessary for the pro- 
duction of purple flower color and the manner in which 
these factors are inherited. 
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Nine selections, including 1 purple-, 2 cream-, 2 
yellow- and 4 white-flowered plants, were selfed and 
intercrossed in all combinations. Progeny from the selfed 
and crossed seed were grown in field and classified for 
flower color. 

The four white-flowered plants studied produced only 
white-flowered progeny when selfed. When 3 of these 
plants, 51-8(8), 51-77(3) and 51-207(10), were intercrossed 
only white-flowered progeny were obtained. Some purple- 
flowered progeny were observed in crosses of these plants 
to the white-flowered plant, 51-8(9). This means that each 
of the white-flowered plants carries at least one comple- 
mentary factor for purple color. The factor(s) carried by 
51-8(8), 51-77(3) and 51-207(10) is the same and different 
from that carried by 51-8(9). 

A study was initiated to determine the effect of ex- 
ternal factors on flower color. Twenty plants ranging in 
flower color from white to dark purple were used. Appli- 
cation of lime or aluminum sulfate to soil in which cuttings 
were grown had no effect on flower color. Greenhouse and 
field classifications of the flower color of this material 
were identical. This means that variations in such ex- 
ternal factors as pH, soil, moisture, light and heat did not 
alter flower color. 

In the backcross population plants were observed which 
were lighter or darker than the purple parent. Root tip 
cells of 5 darker- and 4 lighter-flowered plants contained 
the normal complement of 32 chromosomes. Since aneu- 
ploidy was not observed it may be concluded that this fac- 
tor did not confound the present study of the inheritance of 
flower color, Furthermore, lack of correlation between 
phenotypes of plants and ratios of the corresponding 8, 
families suggests that genetic factors control both pro- 
duction of color and depth of pigmentation. 

Attempts to determine the mode of inheritance of 
flower color in two plants, 77-3(3) and 77-3(4), from their 
F,, backcross and S, families from the backcross were not 
completely successful. Both plants are open-pollination 
progeny of the white-flowered plant, 51-77(3). Hypotheses 
were formulated which could explain the segregations in 
the two populations taken individually, but none was con- 
sistent with the segregations of the two populations when 
the appropriate restrictions due to common parentage 
were considered, 

Acceptable fits of theoretical ratios to observed data 
were obtained only when tetrasomic or disomic-tetrasomic 
ratios were assumed. This indicates that alfalfa is either 
an autoploid or a segmental alloploid. The distinction here 
may be a fine one in view of the fact that diploid Medicago 
species intercross readily and produce fertile progeny. 
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Anna Kirstine Storgaard was born May 28, 1929 at 
Ochre River, Manitoba, Canada and graduated from Ste. 
Rose du Lac high school in 1946. She received the Bache- 
lor of Science degree in 1949 and the Master of Science 
degree in 1951 from the University of Manitoba; the Doc- 
tor of Philosophy degree from The Pennsylvania State 
University in 1956. She served as agronomist, 1951-1953, 
for Oscar H. Will & Co., and as research assistant at The 
Pennsylvania State University. 
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SOIL STRUCTURE IN A SHARPSBURG 
SILTY CLAY LOAM AS AFFECTED BY 
GRASSES AND CROPPING SYSTEMS 


(Publication No. 17,370) —, 


Howard Dale Wittmuss, Ph.p/ 
The University of Nebraska, 1956 


Adviser: Andrew P. Mazurak 


A study was undertaken to determine physical proper- 
ties which could be used to express soil structure and to 
determine physical and chemical properties of aggregate 
fractions. 

Plots of perennial warm- and cool-season grasses and 
a crop-fallow treatment with and without applications of 
nitrogen fertilizer were established at Lincoln, Nebraska, 
to determine the influence of grass treatments on the 
physical and chemical properties of a cultivated Sharps- 
burg soil. Values for water intake rate, bulk density, total 
porosity, drainage porosity, aeration porosity, unsatu- 
ration porosity, air-dry aggregate analysis, aggregate 
density, and aggregate stability were determined. The re- 
sults were analyzed by analysis of variance. 

Physical and chemical properties of aggregate frac- 
tions from the crop-fallow treatment were studied to dis- 
cover basic factors important in soil structure formation. 
Soil aggregates from the crop-fallow treatment were sepa- 
rated into eight sized fractions with rotary sieves and 
methyl alcohol elutriation. Many physical and chemical 
properties were determined for each aggregate fraction. 

The results obtained seem to warrant the following 
conclusions: 

1. A laboratory technique developed to separate aggre- 
gates <74 py in diameter by elutriation with methyl alcohol 
proved satisfactory for increasing the range of aggregate 
sizes that could be studied. 

2. Moisture retention properties of eight sized frac- 
tions of aggregates and primary particles wetted under 
both vacuum and atmospheric pressure were helpful in ex- 
plaining moisture relationships owing to aggregation and 
physical arrangement of aggregates. 

3. All aggregates > 74 » in diameter should be con- 
sidered for any study of Sharpsburg soil. Many physical 
and chemical properties support this view. 

4. In general, the method of wetting does not affect the 
moisture retention properties for soil in the readily avail- 
able moisture range. 

). Acurvilinear relationship was shown between ag- 
gregate density and diameter of aggregates for Sharpsburg 
soil. 

6. Drainage porosity, aeration porosity, and air-dry 
aggregate analysis are suggested as methods to use for 
expressing soil structure for Sharpsburg soil. 

7. Moisture retention at tensions up to 1/3 atmosphere 
was less for aggregates treated with Krilium than for ag- 
gregates which were not treated. Increased rates of water 
intake and reduced runoff and erosion owing to treatment 
of soil with Krilium found by other investigators have been 
explained on the basis of moisture retention. 

8. Results of many physical properties indicate that 
subsoil rather than surface soil was the limiting factor 
affecting the rates of water intake by Sharpsburg soil used 
in this study. 185 pages. $2.45. Mic 57-326 
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AGRICULTURE, ANIMAL CULTURE 


FACTORS AFFECTING SPERM PRODUCTION 
BY DAIRY BULLS 


(Publication No. 19,800) 


Louis Jefferson Boyd, Ph.D. ” 
University of Illinois, 1956 


Eight young Holstein bulls were used to determine the 
effects of “good” and “poor” management on sperm pro- 
duction. Six of these same bulls, at two years of age, 
were given partial exhaustions (10 consecutive ejaculates 
within 90 minutes) at intervals of 1, 4 and 7 days to de- 
termine the rate of sperm formation. 

When on good nutrition, extra-handling plus “good” 
care of young bulls caused no advantage over non-handled 
poorly treated bulls in gain in body weight or in their 
ability to ejaculate good quality semem during a period of 
six months. The well-treated bulls maintained a more de- 
sirable appearance and expressed significantly greater 
libido at the time of semen collections. The two groups of 
bulls showed no difference in the number of the various 
types of blood leucocytes. 

Non-handled, poorly managed bulls when allowed only 
hay and water for a six month period failed to gain in body 
weight as rapidly as the extra-handled, well-fed bulls 
given “good” management; however, their seminal charac- 
teristics or sexual interest did not differ. 

Daily shocking with a stock prod for six months caused 
no harmful effect on sperm production or damage to the 
testicular tissue of bulls in the two management groups. 
Shocking did cause a highly significant increase of 54 per- 
cent in the blood plasma level of 17-hydroxycorticoster- 
oids within a period of 15 minutes. 

The semen collected twice weekly from these bulls be- 
tween the ages of 10.5 and 16.5 months increased in vol- 
ume, percent of motile sperm, total sperm and total mo- 
tile sperm. These characteristics decreased slightly 
between 16.5 and 22.5 months of age. Sperm concentration 
continued to increase throughout the year. Fructose, 
sodium and calcium content of the semen showed an in- 
verse relationship to sperm concentration. Potassium 
levels increased as sperm concentration increased. 

Partial exhaustion at intervals of 1, 4 and 7 days 
caused no decrease in the number of normal spermatozoa 
nor an increase in the number of sperm cells showing 
protoplasmic droplets. Semen volume, sperm concentra- 
tion and total sperm decreased with the collection of con- 
Secutive ejaculates. Average sperm concentration and 
percent of motile sperm were restored to their pre- 
depletion level within four days after partial exhaustion. 
Seven days were adequate for a severely depleted sperm 
Supply to be completely restored to its pre-depletion 
level, 

The daily rate of sperm production in these two-year 
Old Holstein bulls was 1.949 billion. On the basis of the 
average testesepididymides weight of 676 grams, each 
gram of testicular tissue was producing 2,883,313 
spermatozoa daily. 

The use of calipers for in situ measurements provided 
a good estimate of testis size. _ 

Partial.exhaustion at various intervals appears to be 
an effective means of evaluating treatment effects upon 
Sperm production. 113 pages. $1.50. Mic 57-327 





THE METABOLISM OF TRITIUM- LABELED 
DIETHYLSTILBESTROL FED TO STEERS 


(Publication No. 19,852) 


George Ernest Mitchell, Jr., Ph.D. ~ 
University of Illinois, 1956 


The distribution of radioactivity from orally adminis- 
tered tritium-labeled diethylstilbestrol in the tissues and 
excreta of two steers has been studied. One steer hada 
bile fistula and received a single ten milligram dose of 
tritium-labeled diethylstilbestrol, after which the urine, 
bile, and feces were collected and their radioactivity was 
determined, The other steer was left intact and fed a total 
of one hundred milligrams of tritium-labeled diethyl- 
stilbestrol in twenty equal doses. Feces and urine were 
collected from this steer and checked for radioactivity. 
The steer was slaughtered twenty-four hours after the 
last dose, and the longissimus dorsi muscle, internal fat, 
liver, kidneys, heart, and blood were analyzed for radio- 
activity. 

The radioactivity in bile and urine was determined by 
direct plating and counting in a windowless gas-flow 
counter operated in the Geiger region. Tissue and fecal 
samples were extracted with ether and alcohol and the ex- 
tracts were plated and counted. Activity recovered in the 
ether and alcohol extracts was fractionated by extracting 
with saturated NaHCO, solution to remove the conjugated 
fraction and then with 2 N NaOH to remove the free phe- 
nolic material. 7 

Although bile collection was unsatisfactory, traces of 
radioactivity were found in bile collected from the bile 
fistula steer between the thirtieth and seventy-eighth 
hours following treatment. Ninety per cent of the activity 
in the bile obtained from the intact steer at the time of 
Slaughter was in the conjugated fraction. 

Radioactivity in the urine accounted for 18.2 per cent 
and 21.8 per cent of the radioactivity administered to the 
intact and bile-fistula steers, respectively. Radioactivity 
appeared in the urine of both steers during the first six- 
hour collection period and was present in the urine of the 
bile-fistula steer for seventy-two hours. Seventy-three 
per cent and 79 per cent of the radioactivity found in the 
urine of the intact and bile-fistula steers, respectively, 
was in the conjugated fraction. 

Radioactivity recovered from the feces accounted for 
28.1 per cent of the radioactivity fed to the intact steer, 
and 29.3 per cent of the radioactivity fed to the bile-fistula 
steer. Almost all of the radioactivity recovered from the 
feces was in the free fraction. 

The radioactivity recovered from the tissues, ex- 
pressed in parts per billion of diethylstilbestrol equiva- 
lent, was .30 for lean meat, .35 for internal fat, 9.12 for 
liver, and 4.15 for the kidneys. Thirty-three per cent of 
the activity recovered from the kidneys was in the conju- 
gated fraction. All other activity was found in the free 
phenolic material. The diethylstilbestrol equivalent was 
less than .17 parts per billion in the heart and less than 
.008 micrograms per one-hundred milliliters of blood. 

69 pages. $1.50. Mic 57-328 
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AGRICULTURE, PLANT CULTURE 


SOME EFFECTS OF MALEIC HYDRAZIDE 
ON POINSETTIAS 


(Publication No. 19,944) / 


James William Boodley, Ph.D. 
The Pennsylvania State University, 1956 


Poinsettias propagated early in summer and grown as 
Single stem plants are too tall when mature for Christmas 
sales. It seemed reasonable that MH could be effective in 
inhibiting their growth. 

Three propagations of poinsettia variety Barbara Ecke 
Supreme were made. Eight concentrations of MH were 
made 10, 14, and 28 days after potting either as foliar 
spray or soil drench. 

An additional group of rooted cuttings was treated using 
the methods described above. A second application was 
made six weeks after the initial applications to all plants 
that had received the foliar spray treatments, and to those 
that had received the 50 and 100 ppm concentrations ap- 
plied as a soil drench. A third group was treated 14 and 
28 days after potting with four concentrations of MH ap- 
plied as a foliar dip, and two concentrations applied as a 
soil drench. Duplicate samples of stem tips were taken 
weekly, for six weeks, beginning one week after treatment, 
and prepared for sectioning. 

The results showed that under the conditions of the ex- 
periments, foliar spray applications of MH had no signifi- 
cant effects on linear growth, days to flower, or flower 
size regardless of the concentration used or the time of 
application. Soil drench applications generally resulted in 
a linear relationship between the concentrations of MH ap- 
plied and the degree of linear growth inhibition. However, 
all concentrations applied as a soil drench to the plants of 
propagation 3 resulted in abscission of terminal tips of 
plants. 

The sequence of symptoms noted for plants treated with 
MH applied as a soil drench with the exception of those in 
propagation 3 were: loss of apical dominance; thickening 
of leaves already formed; a high degree of chlorosis in 
older leaves; growth of new leaves on plants treated with 
a 200 to 600 ppm concentration of MH that were greatly 
thickened in cross section, lanceolate, reflexed in their 
habit of growth, and extremely brittle in structure; and 
malformation of the terminal tips of plants that had re- 
ceived a concentration of 300 ppm or greater of MH. 

Soil drench applications of MH had varying effects on 
days to flower and flower size. Concentrations of 50 and 
100 ppm of MH either increased or decreased the number 
of days to flower, and the size of flower depending upon 
time of application. Treatments made 10 and 14 days 
after potting generally increased the number of days to 
flower and decreased flower size. Treatments made 28 
days after potting decreased the number of days to flower 
and increased flower size. 

Anatomical studies showed that MH reduced growth by 
inhibiting cell division, internode elongation, and stimu- 
lating early maturation of cells. 

Where soil drench applications effectively inhibited 
linear growth, poinsettias were unsuitable because of 
complete lack of flowers, or extreme malformation of 
leaves and flowers. 

It would seem logical that several applications applied 





as a foliar spray throughout the growth period of poin- 
settias might result in the growth control desired. Im- 
proved techniques of application are needed to insure ade- 
quate absorption of MH when so applied. 

Soil drench applications of 50 and 100 ppm concentra- 
tions of MH produced no undesirable effects and would ap- 
pear to have the greatest promise for growing short poin- 
settias from early cuttings if several applications are 
made. 


VITA 


James William Boodley was born August 9, 1927 in 
Morrisville, Pennsylvania. After graduation from high 
school June 1945, he served in the United States Navy from 
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He received the Bachelor of Science degree in Horti- 
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THE HERBICIDAL ACTION OF CMU 
[3=(p-CHLOROPHENYL)-1,1-DIMETHYLUREA ] 
ON CANADA THISTLE (CIRSIUM ARVENSE) 


(Publication No. 17,505) , 


George Friesen, Ph.D. ‘ 
State College of Washington, 1956 





A study was made of the herbicidal action of CMU on 
Canada thistle (Cirsium arvense) plants. Two separate in- 
vestigations were undertaken, First, the absorption and 
translocation of CMU by Canada thistle plants were 
studied, and second, a series of experiments were carried 
out dealing with the action of this herbicide on respiration 
and on the carbohydrate and nitrogen contents of Canada 
thistle roots. 

The absorption and translocation of CMU were studied 
on one-year-old Canada thistle plants in the greenhouse. 
Soil application of CMU was compared to foliage treatment 
as to relative toxicity. CMU was applied at 0, 40, and 80 
pounds per acre. Entire plants including the root systems 
were sampled at four and eight weeks after treatment and 
fresh and dry weights of top growth and roots were re- 
corded for hydration ratio determinations. 

Although Canada thistle plants died rapidly when CMU 
was applied to the soil, it was also shown that foliage ap- 
plication was toxic to Canada thistle roots indicating that 
downward translocation of CMU had taken place and 
caused toxic action in the root system. 

Studies on the herbicidal action of CMU on Canada 
thistle involved treating the plants at the seedling, bud, 
and flowering stages, and sampling the roots at varying 
intervals after treatment. The roots were analyzed for 
carbohydrate and nitrogen fractions and respiration rates 
were recorded. Both lethal (40 pounds per acre) and sub- 
lethal (10 and 20 pounds per acre) dosages of CMU were 
used. 

It was apparent that plants treated with 40 pounds of 
CMU per acre showed higher respiration rates in the 
roots as compared with control plants. This was more 
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pronounced where CMU was applied at the flowering stage 
than where treatment was made at the bud stage. The re- 
ducing sugar content of the roots was not greatly affected 
following treatment in the seedling and bud stages of 
Canada thistle. However, following treatment in the 
flowering stage the reducing sugar content was increased 
considerably by a lethal dosage of CMU. The largest in- 
crease was recorded 24 days after treatment. 

It was noted that CMU had an effect on the sucrose and 
total reserve polysaccharide content of Canada thistle 
roots. Regardless of the stage of growth applied, all rates 
of CMU resulted in lower levels of sucrose and total re- 
Serve polysaccharide content starting about three weeks 
after treatment. The percentages of soluble (non-protein) 
nitrogen for treated and control roots were not noticeably 
different. However, CMU treatment at 40 pounds per acre 
at the bud and flowering stages of Canada thistle resulted 
in lower levels of non-soluble (protein) nitrogen. In gen- 
eral the lower levels of protein nitrogen corresponded to 
Similar lower levels in the carbohydrate content. 

It was concluded that the initial toxic action of CMU on 
Canada thistle occurred in the foliage, although it was ap- 
parent that root growth stopped soon after treatment. 
After the foliage had been damaged to the point where 
pnotosynthesis was reduced or stopped, the carbohydrate 
content of the roots decreased. Since CMU also prevented 
any further growth of the roots, protoplasm was not syn- 
thesized. This was shown by the lower levels of protein 
nitrogen in the roots. 78 pages. $1.50. Mic 57-330 


THE MULTIPLICATION OF TOBACCO MOSAIC VIRUS 
IN THE PRESENCE OF CUCUMBER MOSAIC VIRUS 
OR TOBACCO RINGSPOT VIRUS IN TOBACCO 


(Publication No. 17,313) 


Carlos Garces-Orejuela, Ph.D. / 
The University of Wisconsin, 1956 


Supervisor: Professor Glenn S, Pound 


Although double infection in a plant by two or more un- 
related viruses has been known for many years, few quan- 
titative studies have been made on the activity of such 
viruses when occurring together in a host. The present 
studies were measures of concentration of Tobacco 
Mosiac Virus (TMV) and Cucumber Mosaic Virus (CMV) 
occurring alone and together in tobacco plants under nor- 
mal and high levels of nutrition. Data are also presented 
on the activity of TMV when occurring alone or with the 
Tobacco Ringspot Virus (TRSV) in the same host. 

Assays of inoculated leaves 4 days after inoculation 
and weekly assays of composite leaf samples and tip 
leaves were made. TMV concentration in samples was 
determined by both the local lesion and the ultraviolet ab- 
sorption method. Concentration of CMV was determined 
by local lesion assays on cowpea plants. No determi- 
nations of TRSV were made. 

In the TMV-CMV doubly-infected plants, a synergistic 
effect consisting of a marked stunting occurred. Recovery 
of growth occurred in some cases. 

Similar conditions occurred in plants simultaneously 
inoculated with TMV and TRSV, but here the synergistic 
effect was less severe. 





A cyclic pattern of TMV multiplication (alternating 
periods of high and low virus concentrations) described in 
earlier reports was found in both singly- and doubly- 
infected plants of the TMV-CMV combination. Multipli- 
cation of TMV was found to be initially depressed in the 
doubly-infected plants, with a subsequent alteration of the 
cyclic multiplication pattern. Generally, although not con- 
sistently, a similar cyclic pattern was found to occur in 
CMV multiplication. 

Concentration of CMV was found to be greater in the 
doubly-infected plants 2 weeks after inoculation and lower 
in the singly-infected plants thereafter. CMV concen- 
tration reached a maximum at the second week after inocu- 
lation and then decreased. 

A cyclic picture of symptom severity and symptom re- 
covery, generally but not always correlated with virus 
concentration, was found in the leaves and tip leaves of 
both singly- and doubly-infected plants. 

High levels of N and P (1050 and 547 ppm, respectively) 
nutrition did not change the symptomological picture, but 
TMV concentration was generally higher in the doubly- 
infected plants, and in both singly- and doubly-infected 
plants with virus concentration reached higher values than 
in plants grown under normal levels of N and P (210 and 
31 ppm, respectively). Concentration of CMV was gener- 
ally higher in the doubly-infected plants than in the singly- 
infected plants at 7 and 21 days after inoculation. Maxi- 
mum concentration of CMV was reached by 14 days. 

Host growth was inversely correlated to virus concen- 
tration in both series of plants. 

It is suggested that CMV, by disturbing the metabolic 
processes of the host induces an initial depression of TMV 
synthesis and alters the multiplication pattern of the virus. 

Concentration of TMV in plants with the TMV-TRSV 
combination was higher than that in plants with TMV 
alone, between the second and the fourth week after inocu- 
lation. 

Whether this increase in TMV concentration is due toa 
direct effect of TRSV synthesis or not is difficult to de- 
termine. The presence of additional substances favoring 
the multiplication of viruses has been suggested, and it is 
pointed out here that the unusually large amount of nucleic 
acid synthesized by TRSV may have a similar effect on the | 
multiplication of TMV. 

These data suggest that neither virus is able to inhibit 
the multiplication of the other and that the increased se- 
verity of the disease in the doubly-infected plants is in 
each case primarily an additive effect of the two viruses. 

81 pages. $1.50. Mic 57-331 


INHERITANCE OF RACHIS INTERNODE LENGTH 
AND AN ABNORMAL RACHIS TYPE IN BARLEY 


(Publication No. 19,410) 
Thilo Enoch Haus, Ph.D. ~ 
Purdue University, 1956 


Major Professor: H. H. Kramer 


Rachis internode length in barley is considered to be a 
quantitative character that is frequently included in barley 
genetic studies. Its segregation in crosses is conditioned 
by relatively few major factors. In the present study the 
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inheritance of rachis internode length was determined by 
the type of segregation found in the F, and F, generations 
of a cross between Coast III and Accordian Rachis, two 
genetic stocks of barley. Coast III is a six-row type and 
has an average rachis internode length of about 3.9 mm, 
Accordian Rachis, a two-row type, has an average length 
over 7.0 mm. 

The F, and F, generations of this cross had been used 
in a previous study of linkage of factors for length with 
those for certain qualitative characters. In that study, 5 
factor pairs were postulated for the segregation that oc- 
curred in the F, generation for rachis internode length. 

The present study included a re-examination of the F. 
generation with an analysis of the F; generation. Segre- 
gation was explained on a single major factor basis with 
evidence of environmental effect and modifying factors 
present in the data. In this study short rachis internode, 
was dominant over long rachis internode, whereas, in 
most previous studies, long rachis internode has gener- 
ally been found to be dominant over short. 

The Accordian Rachis parent has an abnormal type of 
rachis in addition to having extremely long rachis inter- 
nodes. This abnormal rachis is pleated or folded ina 
regular manner. The inheritance of pleating was also 
studied. No observations were made on the form of pleat- 
ing of the F2 plants. F; plants in some lines appeared to 
have two types of pleating, an intermediate type with only 
the lower 4 to 7 internodes pleated, and an extreme type 
as exemplified by the Accordian Rachis parent. Segre- 
gation for these two types of pleating in the F; lines did 
not appear to be controlled in a simple genetic manner. 
Progeny of certain of these F, lines were grown and se- 
lections were made of normal, intermediate, and extreme 
pleated F, plants and used in crosses to study the inherit- 


ance of pleating in both true breeding six-row and two-row 


types. 

Several F, plants from each of these crosses were ex- 
amined. Normal rachis appeared completely dominant 
over both intermediate and extreme pleated rachises. The 
relationship between intermediate and extreme pleating 
could not be determined from the F, generation. F, 
generations of all crosses will be planted and will be ob- 
served for segregation. 

Sterility of basal florets was also studied but appeared 
to be an unstable character and any further investigation 


of this condition would seem to be fruitless. The relation- 
ship between basal floret sterility and pleating was not de- 


termined, 68 pages. $1.50. Mic 57-332 


A STUDY OF THE GENETICAL AND PHYSIOLOGICAL 
BASES OF CROSS-STERILITY IN MAIZE 


(Publication No. 19,414) 
Leland Ralph House, Ph.D. | 
Purdue University, 1956 


Major Professor: Oliver E. Nelson, Jr. 


Cross- sterility in maize has been attributed to a 
gametophyte factor, Ga‘, at the Ga, locus on chromosome 
four. However, an inbred, 401-127, was found which dif- 
fered in its cross-sterility reaction from that of other 





cross-sterile inbreds. Information was available suggest- 
ing that a gametophyte factor at the Ga, locus was not as- 
sociated with the sterility of 401-127. The purpose of this 
investigation was, in part, to study the genetic aspects of 
cross-sterility in this inbred. 

The investigation was divided into two groups on the 
basis of experimental procedure. One group involved the 
detection of gametophyte factors in 401-127 from F, prog- 
eny of crosses of 401-127 with various stocks marking the 
ten chromosomes of maize. If a gametophyte factor was 
linked to some marker gene, the observed percentage of 
this gene would be significantly less than the 25% expected. 

Gametophyte factors were found at the Ga, locus on 
chromosome four, and at the Ga, locus on chromosome 
five. Indications of gametophyte factors were found on 
chromosomes three and nine. 

Similar tests were conducted involving six other cross- 
sterile inbreds. A gametophyte factor in every case ex- 
isted at the Ga, locus. The plant tested from each of three 
of the inbreds was found to be heterozygous for a gameto- 
phyte factor at the Ga,locus on chromosome five. The re- 
maining three inbreds showed no indications of a gameto- 
phyte factor at this locus, One of the inbreds might have a 
gametophyte factor on chromosome seven, and three 
others might have a gametophyte factor on chromosome 
nine. 

The second approach in the investigation of the genetics 
of cross-sterility in 401-127 involved direct tests of ste- 
rility. The F,, F,, and backcross progenies resulting from 
crossing 401-127 with the “normal” inbred, Hy (ga/ga), 
were grown in detasselling blocks. The percentage seed 
set was recorded for each ear within each progeny as a 
result of pollinating with incompatible pollen (ga). A com- 
parison of the results involving 401-127 obtained to those 
obtained when other cross-sterile inbreds were tested 
under the same conditions indicates that the sterility 
mechanism in 401-127 is different than it is in the other 
inbreds. In conjunction with these tests, seven cross- 
sterile inbreds including 401-127 were crossed in all pos- 
sible combinations. Several of these inbreds failed to in- 
duce a seed set on 401-127. These results coupled with 
those from the detasselling plots, led to the hypothesis that 
sterility in 401-127 was caused by a multifactorial system. 

An attempt was made to increase the information 
known about the physiological and biochemical aspects of 
cross-sterility. 

Pollen germination, pollen-tube growth into the silk, 
and emptying of the contents of the pollen grain into the 
pollen-tube were observed to be the same for pollinations 
made compatibly and incompatibly. 

A technique was developed using radio-active pollen as 
a means to measure pollen-tube growth. These data sug- 
gest that the growth rate of incompatible pollen-tubes 
never attains that of compatible pollen-tubes. Incompatible 
pollen-tubes, as indicated from these data, grow only 
about 26 millimeters before growth ceases. The inhibitory 
reaction occurs rapidly and after about four hours results 
in cessation of pollen-tube growth. An incompatible polli- 
nation made on one day appears to have no influence cn a 
second pollination made the following day. 

An indication was obtained that sterility might be 
caused by an excessively high concentration of indole-3- 
acetic acid. Corn coleoptiles, in straight growth tests, 
were found to be significantly longer in extracts from in- 
compatibly pollingted silks than in extracts of silks 
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pollinated compatibly or not pollinated. It has been hy- 
pothesized that cross-sterility may result either from a 
high production of auxin directly, or by failure of some 
control mechanism to function. 

160 pages. $2.10. Mic 57-333 


STUDIES ON GROWTH, TOXICITY, AND FLOWERING 
OF THE INSECTICIDAL PLANT, 
TEPHROSIA VOGELII HOOK. f. 


(Publication No. 19,307) 


William Crawford Kennard, Ph.D. ” 
The Pennsylvania State University, 1956 





The growth, toxicity, and flowering of Tephrosia vogelii 
Hook. f., a tropical African plant which contains rotenoids, 
were investigated. The purposes of the investigation were 
as follows: to determine the effect of shade, mulch, and 
fertilizer on growth and rotenoids content, to ascertain the 
effect of altitude and soil type on growth and toxicity, to 
develop an assay method whereby highly toxic strains 
could be selected, to study the mechanisms of pollen 
transfer, and to study the effect of growth regulators on 
fruit set in this plant. 

Tephrosia vogelii plants were grown in randomized, 
replicated blocks under the following conditions: mulch of 
Sugar cane leaves, and no mulch; full sunlight, 75 per cent 
full sunlight, and 50 per cent full sunlight; fertilizer (10- 
5-10) at the rates of zero, 600, 1200, and 1800 pounds per 
acre. Plantings also were established at elevations of 50, 
200, 1000, and 2400 feet. The diameter of the main stem 
at the ground level and the height of each plant were 
measured at approximately two-week intervals. The ma- 
ture plants were excavated and divided into leaves, stems 
and branches, and roots. The fresh and dry weights were 
determined, Additional plants were harvested to determine 
the seasonal deposition of rotenoids. Each plant part was 
analyzed for rotenoids content by a modification of the 
Goodhue color test. 

Leaf samples of 217 Tephrosia vogelii plants were as- 
sayed biologically for rotenone compounds content using 
the guppy, Lebistes reticulatus L., as the test animal. 

The insects involved in pollination were studied, and 
the effect on fruit set of three growth regulators was de- 
termined, 

It was shown that Tephrosia vogelii plants gave marked 
growth responses to differential fertilizer, mulch, and sun- 
light treatments. The highest yields of plant material were 
obtained from plants not mulched but fertilized which were 
grown under 75 per cent and under full sunlight conditions. 
Plants grown under 50 per cent sunlight were taller than 
those under the other two sunlight levels but their yields 
were greatly reduced. 

The content of toxic substances in the leaves of Teph- 
rosia vogelii was shown to increase gradually with age of 
the plant. At harvest, four months after planting in the 
field, the leaves contained 0.5 per cent rotenone and 1.33 
per cent total rotenoids. Stem tissue averaged approxi- 
mately 0.3 per cent rotenoids. Roots were found to con- 
tain rotenoids only in trace amounts, It was demonstrated 
that fertilizer, mulch, and partial shade had no significant 
effect on the content of the toxic principles, either in the 


























leaves or in the stems. Altitudes up to 2400 feet and three 
different soil types also did not influence the rotenoids 
content. 

The development of the biological assay method using 
the guppy, Lebistes reticulatus, provides an efficient 
method whereby highly toxic strains of Tephrosia vogelii 
can be selected. 

The studies on flowering and fruit set showed that, 
under natural conditions, large-bodies insects such as the 
carpenter bee (Xylocopa brasilianorum L.) were necessary 
to effect pollination. Chlorophenoxyacetic and indole- 
butyric acids, applied in lanolin to the flower perianths, 
were found to improve fruit set. Sprays of N-meta tolyl 
phthalamic acid were ineffective in this respect. 

It was stated that the culture of Tephrosia vogelii as a 
source of rotenone offers several advantages over the 
present sources of this insecticide. These included the 
fact that T. vogelii can be grown as an annual crop from 
seed and that the toxic substances are located in the 
leaves. It was concluded from these investigations that T. 
vogelii offers considerable promise as a possible source 
of rotenone and related compounds. 
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THE INFLUENCE OF CERTAIN 
FERTILIZER TREATMENTS ON THE NATIVE 
VEGETATION OF KANSAS PRAIRIE 


(Publication No. 17,363) 


Ernest Lee Mader, Ph.D. ” 
The University of Nebraska, 1956 


Adviser: Laurence C, Newell 


The purpose of this investigation was to study the effect 
of fertilizers on hay yields, botanical composition and 
protein content of forage harvested from native prairie 
vegetation. The research work was conducted from 1951 
through 1954 at the Kansas Agricultural Experiment Station 
at Manhattan, Kansas. 

Fertilizer treatments included all possible combi- 
nations of rates of 0, 50 and 100 pounds of nitrogen with 0 
and 100 pounds of phosphate and 0 and 50 pounds of potash 
per acre. Each fertilizer treatment was applied to the 
same plot each year. A randomized complete block 
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design with four replications was used in the factorial 
experiment, 

Forage yields were increased in all cuttings where 
nitrogen was applied, except in the aftermath cuttings 
made in 1951 and 1954. The effect of nitrogen was linear 
with the second 50-pound increment increasing hay yields 
to a level almost as great as the first 50 pounds. In the 
October cutting made in 1954 the application of combi- 
nations of nitrogen and phosphate fertilizers at the higher 
levels resulted in decreases in hay production. 

Greatest yields of dry matter were obtained from plots 
receiving 100 pounds of nitrogen with phosphate and pot- 
ash, Phosphate and potash applied alone or in combination 
were ineffective in increasing forage yields. In 1953 and 
1954 when Kentucky bluegrass occupied the major portion 
of the vegetation, a significant nitrogen and phosphorus 
interaction resulted in increased forage yields. 

Kentucky bluegrass was the most abundant grass in the 
experimental area. It had an average total density of 28 
per cent in 1951 and increased to 63 per cent at the end of 
the study. The greatest increase occurred in the plots re- 
ceiving 100 pounds of nitrogen with phosphate. It occupied 
87 per cent of the ground cover in these plots in 1954 com- 
pared with 13 per cent for all other vegetation. In late 
summer, however, drought killed much of the bluegrass 
where the high levels of nitrogen and phosphate were ap- 
plied. 

Little bluestem decreased from 19 per cent of the total 
ground cover in 1951 to 7.5 per cent in 1954. Where 100 
pounds of nitrogen was applied with phosphate and potash, 
little bluestem decreased in density 94 per cent. In these 
plots big bluestem was reduced 71 per cent, Indiangrass 
81 per cent, other grasses 82 per cent and sedges 99 per 
cent. Side-oats grama increased in density in the plots 
receiving the lower levels of nitrogen but decreased sig- 
nificantly where the higher levels were applied with phos- 
phorus. The forb population showed little change in den- 
sity due to the different fertilizer treatments. 

The application of nitrogen significantly increased the 
crude portein content of forage, especially in the early 
cuttings of hay. The 100 pound applications of nitrogen 
produced greater increases in crude protein content than 
the 50 pound applications. 

Nitrogen was highly effective in increasing the crude 
protein content of Kentucky bluegrass. The 50-pound ap- 
plication of nitrogen increased the crude protein content of 
Kentucky bluegrass 55 per cent and the 100-pound appli- 
cation showed an increase of 83 per cent. Nitrogen also 
caused an increase in the protein content of little blue- 
stem. Fertilizer treatments did not affect the protein con- 
tent of big bluestem or Indiangrass. 

In 1951 the 100-pound application of nitrogen with phos- 
phate produced 412 pounds of crude protein per acre com- 
pared with 178 pounds for the check plot. In the June cut- 
ting in 1953, the plots receiving 100 pounds of nitrogen 
with phosphate and potash produced 500 pounds of protein 
per acre or 394 pounds more than the plots receiving no 
fertilizer. 120 pages. $1.50. Mic 57-335 





THE VALUE OF ALFALFA SILAGE IN THE DIET 
OF THE YOUNG DAIRY CALF 


(Publication No. 19,318) 


Gilbert H. Porter, Ph.D. 
The Pennsylvania State University, 1956 


The value of alfalfa silage in the diet of the young dairy 
calf was studied with Holstein and Guernsey calves. The 
feasibility of feeding high quality alfalfa silage as the only 
source of roughage as well as the effect of supplementing 
alfalfa hay with alfalfa silage was investigated at three 
maximum daily starter levels with 84 Holstein calves. The 
animals were on trial from either six or eight days after 
birth through 16 weeks of age. Eighteen Holstein heifers 
were continued on trial from 16 through 32 weeks of age. 
The efficacy of including a high level of alfalfa silage in 
the diet of the lighter dairy breeds was studied with 10 
Guernsey calves at a three-pound daily starter level. 

In the initial trial, 48 Holstein calves were randomly 
assigned with restriction as to sex to one of three ad libi- 
tum roughage treatments: alfalfa hay, alfalfa silage and — 
alfalfa hay and alfalfa silage. These roughage treatments 
were tested at both two and five-pound maximum daily 
starter levels creating six treatments with eight calves 
each. Whole milk was fed for six weeks at a daily rate of 
nine per cent of the initial body weight determined at six 
days of age. The calves were on experiment from 6-112 
days of age. 

Dry matter and TDN intake were markedly lower when 
alfalfa silage served as the sole source of roughage. When 
either alfalfa hay alone or alfalfa hay and alfalfa silage 
were fed in combination, dry matter and TDN intake were 
Similar. Calves on the two-pound starter level consumed 
up to 54 per cent more roughage than calves on analogous 
roughage treatments whose maximum daily starter intake 
was five pounds. Calves on the two and five-pound levels 
of starter feeding consumed respectively, 49 and 23 per 
cent of their TDN intake in the form of roughage. 

Blood plasma vitamin A levels, the cellulytic potency 
of the rumen fluid and reticulo-rumen development were 
not significantly affected by treatment. Digestive dis- 
turbances throughout the trial were so limited as to be 
considered insignificant. 

When the three heifers from each of the six treatments 
of Experiment 1 were continued on trial through 32 weeks 
of age, the overall growth relationships were essentially 
the same as during the first 16 weeks of life. As in Ex- 
periment 1, the dry matter and TDN consumption of the 
alfalfa silage-fed calves was lower than for calves on 
either of the two remaining roughage treatments. 

In Experiment 3, 36 male Holstein calves were ran- 
domly assigned to one of the three roughage treatments 
utilized in Experiment 1. A commercial milk replacement 
was fed though six weeks of age. A 16 per cent crude pro- 
tein starter was limited to three pounds daily. The ex- 
perimental period extended from 8-112 days of age. The 
complete growth picture of roughage treatment and dry 
matter and TDN consumption tended to corroborate the 
findings of Experiment 1. The three-pound maximum daily 
starter level produced normal growth when fed in con- 
junction with high quality forage. 

Ten Guernsey calves were assigned to roughage treat- 
ments of either alfalfa hay or alfalfa silage in Experi- 
ment 4. The same milk replacement used in Experiment 3 
was fed for six weeks and starter consumption was limited 
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to three pounds daily. Growth performance was similar 
and normal whether the source of roughage was alfalfa hay 
or alfalfa silage. Dry matter and TDN consumption were 
similar regardless of the type of roughage fed in this trial. 
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DROUGHT RESISTANCE IN WHEAT 
AND SOME ASSOCIATED MORPHOLOGICAL 
AND PHYSIOLOGICAL TRAITS 


(Publication No. 17,834) 


Anup Singh Sandhu, Ph.D. 
Kansas State College, 1956 


Drought is a serious problem of practical significance 
in crop production. The importance of research concern- 
ing it is well recognized. The wheat crop often suffers 
damage from heat and drought. It is well established that 
certain varieties have better ability to withstand these 
weather hazards than others. Hardier varieties can be de- 
veloped by selecting hardy parent material and hardy 
strains from crosses in segregating generations. 

The investigations reported here concerning wheat 
were made with the following objectives: 

(a) Drought and heat hardiness studies with different 

procedures and methods. 

(b) Relation of root/top ratio to drought and heat 
hardiness at two different stages of growth and 
development. 

(c) Rate of drying of excised plants as an index of 
water-retaining capacity. 

(d) Relation of transpiration ratio to drought and heat 
hardiness. 

(e) Association between heat hardiness and winter 
hardiness. 

({) Relative heat hardiness in spring wheat varieties. 

Wider differences in hardiness to heat and drought 
were obtained when the plants were tested in winter 
hardened condition than in active growth. 

Testing of winter wheat in flats was better than testing 
in unglazed clay pots. More plants of a strain or more 
Strains can be directly compared in a flat than in a pot. 
Also, uniform soil moisture can be more easily main- 
tained. 

Short exposure to high temperature and longer ex- 
posure to moderately high temperature were used in test- 
ing varieties. The short test allows less time for soil 
moisture to be depleted and permits studying more plants. 





The longer exposure gives the plants a better change to 
adjust to new environmental conditions prevailing during 
the test. 

Five winter wheat varieties tested for heat and drought 
hardiness while in the winter hardened condition ranked in 
the following descending order of hardiness to both heat 
and drought: KanKing, Kiowa, Yogo, Sioux, and Ponca. 

The study of heat hardiness and drought hardiness indi- 
cated there is close association of these two phenomena in 
wheat. 

In general, heat and drought hardy varieties had 
greater dry weights of roots in proportion to top growth 
than susceptible varieties. This morphological trait was 
found to be persistent from early to late stages of growth. 
It may be concluded that the root/top ratio is of considera- 
ble importance in drought resistance of wheat. 

Significant varietal differences were obtained in rates 
of drying of excised plants. KanKing and Kiowa, heat and 
drought hardy varieties, dried at slower rates than the 
others. The five varieties ranked in the same order on the 
basis of their water-retaining capacity as on heat and 
drought hardiness except that Yogo and Sioux interchanged 
their order when tested in the spring growth stage. 

The study of the same five winter wheat varieites 
showed no relationship between transpiration ratio and 
drought hardiness. 

Winter wheat was more heat hardy when it was 
hardened to winter conditions than when not hardened. 

Six strains of wheat that differed in winter hardiness 
were Studied for heat hardiness. They ranked in the same 
order in regard to both conditions--those that were most 
winter hardy also were most heat hardy. The results sug- 
gest a close association between heat hardiness and winter 
hardiness, 

Thatcher, Mida, and Baart, spring wheat varieties, 
were in the same order of hardiness at both the tillering 
and boot stages. 

The descending order of heat hardiness of five spring 
wheat varieties was as follows: Thatcher, Selkirk, Rush- 
more, Lee, and Baart. 81 pages. $1.50. Mic 57-337 


THE INFLUENCE OF SOME ENVIRONMENTAL 
AND NUTRITIONAL FACTORS ON THE INCIDENCE 
OF INTERNAL-BROWNING OF TOMATO 


(Publication No. 19,326) 


George Albert Taylor, Ph.D. v 
The Pennsylvania State University, 1956 


Three experiments were conducted in the greenhouse, 
using soil and sand culture techniques, to study the influ- 
ence of environmental and nutritional factors on the inci- 
dence of Internal- Browning of tomato. 

The first investigation, designated as Experiment Il, 
was designed to study the effects of some environmental 
factors on the incidence of Internal- Browning and to corre- 
late the chemical composition of the plants with the inci- 
dence of this disorder. This experiment employed a split- 
plot design and included low soil moisture as one 
main-plot and high soil moisture plus mist as the second 
main-plot treatment. Four treatments consisting of com- 
pacted soil, uncompacted soil, urea-formaldehyde, and 
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ammonium nitrogen were used in all possible combinations 
in each main-plot. 

Two additional studies were conducted using a sand 
culture technique in an effort to obtain direct evidence re- 
garding the possible effect of boron nutrition on sugar 
translocation and consequent influence on the incidence of 
Internal-Browning. The first sand culture study, Experi- 
ment 2, was carried out to study the performance of to- 
mato plants under boron deficient conditions and to es- 
tablish the suitability of the culture equipment for further 
work involving this element. 

Treatments used in Experiment 3 were as follows: low 
N (100 p.p.m.) and low B (0.02 p.p.m.), low N and high B 
(2.00 p.p.m.), high N (400 p.p.m.) and low B, high N and 
high B, and high N - high B and high K (500 p.p.m.). 

Leaf samples from all three experiments were ana- 
lyzed for total N, P, K, Ca, Mg, Fe, Mn, Cu and B. Fruit 
samples from Experiments 1 and 3 were analyzed for their 
reducing sugar content. In addition, reducing and non- 
reducing sugars were determined on leaf samples from 
Experiments 2 and 3. 

Yield records from Experiment 1 showed a highly sig- 
nificant difference in the incidence of Internal- Browning in 
plants receiving infrequent watering compared to plants 
receiving heavy watering and mist. These mean values 
were 1.2 per cent and 24.2 per cent affected fruit respec- 
tively. Plants producing a high percentage of internally- 
browned fruits contained a mean of 37 micrograms boron 
per gram dry weight as contrasted to a mean of 92 micro- 
grams where the incidence of Internal-Browning was neg- 
ligible. Reducing sugars were also lower in fruit from 
low boron plants. The four subplot treatments had no sig- 
nificant effects on plant composition or incidence of 
Internal- Browning. 

Incidence of Internal- Browning in Experiment 3 was 
confined entirely to plants under the two low nitrogen 
treatments. Ata low N - low B this incidence amounted to 
22 per cent which is significantly greater than the 5.5 per 
cent incidence found in the low N - high Btreatments. No 
internally-browned fruit were found in the high nitrogen 
plots regardless of boron or potassium level. Analysis of 
leaf and fruit samples indicated reducing sugar trans- 
location to be related to both nitrogen and boron nutrition. 
This interaction, as it relates to Internal-Browning, is 
discussed in detail. 

Highly significant differences in the incidence of 
Blossom-End Rot were observed between nitrogen treat- 
ments in Experiment 3. High nitrogen plants produced an 
average of over 60 per cent affected fruit, in contrast to 
less than 5 per cent from plants receiving low nitrogen 
treatments. Leaf analysis strongly indicated a calcium 
deficiency resulting from high nitrogen was a basic cause 
of this disorder. 
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PHYSIOLOGICAL CHANGES ASSOCIATED 
WITH REPRODUCTION IN VITIS LABRUSCA 


(Publication No. 17,523) 


Melvin Neil Westwood, Ph.D. 
State College of Washington, 1956 








Experiments were designed (1) to determine the week 
by week changes of specific nitrogen and carbohydrate nu- 
trients in shoots of the Concord grape (Vitis labrusca) 
from bud break through fruit setting and (2) to alter the 
normal carbohydrate-nitrogen balance of vines by various 
treatments and observe the relation of such alterations to 
fruit cluster development. Both phases of this study were 
carried out in a vineyard at the Irrigation Experiment 
Station, Prosser, Washington. 





Phase One 


The first experiment was set up to determine the shifts 
of soluble and insoluble nitrogen and reducing, non- 
reducing and total sugars in shoots of untreated, healthy 
vines. These shoots were divided into basal, median and 
tip portions, each portion group constituting a single sam- 
ple for chemical analysis. 

Basal shoot portions contained higher soluble nitrogen 
than tip portions on the three sampling dates before bloom. 
However, at bloom and on the following sampling date tip 
portions contained a higher percentage. Tip portions of 
shoots contained a higher percentage of insoluble nitrogen 
than did basal and median portions on all sampling dates. 
At bloom and the following week, fruit clusters contained 
less soluble nitrogen and more insoluble nitrogen than did 
the basal shoot portions on which they grew. This indi- 
cates that the low soluble nitrogen content of the clusters 
at these times was due primarily to rapid conversion to 
insoluble forms. 

Reducing sugars were higher in basal portions than in 
tips on the first three sampling dates, but from one week 
before bloom through the week after bloom, the tips con- 
tained a higher percentage than basal portions. Non- 
reducing and total sugar percentages were highest in basal 
portions until just before bloom, after which both of these 
nutrients diminished rapidly in this portion relative to the 
median and tip portions. At full bloom and the week 
following, fruit clusters contained a much lower percent- 
age of all sugar components than did the basal shoot 
portions. Sugars were apparently being utilized faster in 
the clusters than they could diffuse or be translocated in 
from the shoots. 





Phase Two 


Results of the first phase were used as a basis for a 
series of nitrogen and carbohydrate treatments applied to 
vines the second year. A split-plot design was employed, 
with whole-plot treatments consisting of (1) fall applied 
nitrogen at the rate of 200 pounds actual nitrogen per 
acre, (2) spring applied nitrogen at the same rate, and 
(3) no nitrogen applied. Sub-plot treatments consisted of 
(1) defoliation of the vines at harvest time, (2) cane gir- 
dling three weeks before bloom, (3) a 10 per cent sucrose 
spray two weeks before bloom, and (4) no treatment. 
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Cluster samples were taken before, at, and following full 
bloom from treated vines and were analyzed for soluble 
nitrogen and reducing, non-reducing and total sugars. 

Final cluster size for all treatments was measured by 
counting the berries on 9 clusters per vine, from one each 
of three, 3-cluster shoots located on the top, middle, and 
lower trellis-wire positions. 

Clusters from vines in the high nitrogen treatments 
contained a higher percentage of soluble nitrogen and a 
lower percentage of non-reducing and total sugars at 
bloom than did those from vines to which no nitrogen had 
been applied. The percentage soluble nitrogen of clusters 
at bloom was inversely correlated with non-reducing and 
total sugar contents in all treatments. Thus, a high nitro- 
gen level apparently resulted in more rapid utilization of 
sugars than did a lower level. 

Effects of carbohydrate treatments were varied. Fall 
defoliation of the vines did not reduce the sugar content of 
clusters the following spring. The only observed effect of 
this treatment was a slight increase in cluster size. Cane 
girdling three weeks before bloom appeared to reduce the 
sugar content of the clusters on all three sampling dates 
but increased cluster size in the high nitrogen treatments. 
Sucrose applied as a 10 per cent foliar spray two weeks 
before bloom decreased soluble nitrogen at bloom, in- 
creased total sugars, increased percentage dry matter of 





clusters, and resulted in larger clusters in the high nitro- 
gen treatments. 

The carbohydrate-nitrogen balance within the vines ap- 
peared to be more important physiologically than did the 
absolute levels of specific nutrients. Cluster size on vines 
receiving no nitrogen was directly correlated with the per- 
centage soluble nitrogen of the clusters at bloom, a re- 
lation not true for clusters from the high nitrogen treat- 
ment. This suggests that the soluble nitrogen level was 
above optimum for a good balance with carbohydrates in 
the high-nitrogen vines. Cluster size on the no-nitrogen 
vines was inversely correlated with both non-reducing and 
total sugars at blossom time, a relationship which again 
was not found in clusters of the high-nitrogen vines. This 
further indicates excessive nitrogen in the high-nitrogen 
vines, creating an unfavorable balance. 

Clusters on shoots from different areas of the same 
vine differed in their response to a given treatment. High 
nitrogen treatments gave marked increases in cluster size 
on shoots of the top wire position but not on the middle and 
lower wire positions. This indicates that a nitrogen level 
which is near optimum for cluster development at one lo- 
cation of the vine may be out of balance for the same 
process at other locations of the same vine. 

80 pages. $1.50. Mic 57-339 
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TRADITION AND INDIVIDUAL CREATIVITY 
IN BAHAMIAN FOLKTALES 


(Publication No. 18,978) 


Daniel J. Crowley, Ph.D. “ 
Northwestern University, 1956 


This study is an attempt to isolate the creative contri- 
butions of individual Bahamian storytellers as these are 
integrated with the complex traditional story themes and 
structures. Such a comprehensive analysis of the role of 
the narrator is possible because of the fact that 326 folk- 
tales from the Bahamas have been published during the 
last seventy years, and 224 more were tape recorded in 
the field in the course of the present research. 

Serious scholars of the folktale have contended that 
narrators are strictly limited by their tradition, and do 
not consciously reorganize or embellish their stories. In 
Folk-Tales of Andros Island, Bahamas, Elsie Clews 








Parsons said, “... the tales allow for individualistic... 
deliberate variation, only in their conclusion .... where, 
... the narrator is expected to connect the tale with the 
occasion of its telling.” 

To test this point of view, four sets of tables were de- 
veloped. The first two sets show the sequence in which 
each narrator in each collection used one or more of the 
phrases of the nominies which traditionally begin and end 
atale. The third set of tables shows the order in which 
each narrator in each collection combined various motifs 
employing the trickster characters B’Booky and B’Rabby. 
The fourth set abstracts the motifs which tend to cluster 





together, but shows that virtually every motif can be used 
separately or in a myriad of settings. 

Thus a modicum of individual variation was shown to be 
a consistent requirement of storytelling performance 
through the choice and arrangement of traditional formu- 
laic materials and story motifs, and also through the in- 
corporation of non-traditional materials. Parsons’ state- 
ment was refuted not only by the evidence of these tables, 
but also from internal evidence in her own collections, 
which include eight versions of the “Good Child and the 
Bad” motif-complex with variation both in characters and 
in motif sequence. 

From this evidence, the concept of the “tale type,” the 
motif-complex which persists in tradition, was found to be 
inapplicable to Bahamian folktales. As a concomitant the 
term “variant” was redefined to indicate two or more 
stories having one or more motifs in common, rather than 
being any two versions of a tale type. 

The various traditional and original structural devices 
of the narrators are analyzed with particular reference to 
their occurrence in the sixty-three tale texts included in 
Appendix I, The settings and functions of the tales in Ba- 
hamian culture are described in an ethnography, and their 
structure delineated from other kinds of local lore. The 
provenience of the tales is considered in the light of the 
larger number of tales now available from this and sur- 
rounding areas, and the major sources of comparative ma- 
terials are indicated in Appendix II. 

Individual styles, regional or island styles, and the 
styles of various class, sex, and age groups are differenti- 
ated with particular emphasis on the free creativity of two 
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virtuoso narrators, Critical evaluations of folktale per- 
formances are given in the words of the narrators, indi- 
cating beyond doubt that they are conscious of their cre- 
ative activities, and that their methods of innovation are 
Similar to those of other societies and other art forms. 
The implications of the theatrical nature of the folktale 


















































HETEROKARYONS OF ASPERGILLUS AND THEIR 
APPLICATION IN SELECTED FERMENTATIONS 


(Publication No. 18,388) 


Alex Ciegler, Ph.D. 
The University of Wisconsin, 1956 





Supervisor: Professor Kenneth B. Raper 


The absence of karyogamy and meiosis in the asexual 
species of the Aspergilli has prevented deliberate “breed- 
ing” of these organisms for desired characteristics as has 
been done successfully for field crops and domestic ani- 
mals. In the absence of sex there appears to be another 
mechanism, heterokaryosis, that in many aspects mimics 
the sexual process. Heterokaryosis occurs by the anasto- 
mosis of two adjacent hyphae possessing genetically unlike 
nuclei followed by the migration of the nuclei of one hypha 
into the other. Both types of nuclei continue to exert their 
influence independently upon a common cytoplasm result- 
ing in the phenomenon of complementation. 

The present investigation was directed towards: (1) the 
study of factors that might influence the formation and 
stability of heterokaryons, (2) the feasibility of utilizing 
heterokaryons in industrial fermentations, employing the 
production of critic and gluconic acids as test systems, 
and (3) determining some of the mycological problems 
that might be attendant upon their usage. 

Heterokaryons were produced by pairing color and 
morphological mutants of various strains of Aspergillus, 
efforts being concentrated on mutants of A. fonsecaeus 
NRRL 67, a strain forming large, black, multinucleate 
conidia and capable of producing good yields of either 
citric or gluconic acid under the appropriate conditions. 
The ensuing heterokaryons were tested in both deep and 
surface fermentations utilizing chemically defined media. 

The resulting data were difficult to interpret and as- 
sess, for analyses of the vegetative growth developed dur- 
ing a fermentation revealed the presence of a high ratio of 
segregated component mutants to the keterokaryon itself. 
Various procedures designed to enhance or stabilize the 
heterokaryons did not yield promising results. It is obvi- 
ous that the proper assessment of heterokaryosis would, 
however, require the usage of “stable heterokaryons.” 

The data obtained in the present investigation fell gen- 
erally into three categories: 

(1) If two high acid-producing strains were combined, the 
heterokaryon produced less acid than either of the compo- 
nent parents. (2) If high and low acid-producing strains 
were combined, the resulting heterokaryon produced 
intermediate yields. (3) Heterokaryons formed from two 
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indicate that logical progression is often sacrificed for 
timing, humor, or a situation capable of embellishment by 
an individual narrator. Thus literary analysis of verbatim 


folktale texts is misleading, since it minimizes the kaleido- 


scope variability which is the essence of the art of nar- 
ration. 547 pages. $6.95. Mic 57-340 


low yielding strains produced yields exceeding those of 
either parent alone. In all pairings, the heterokaryon pro- 
duced more growth than either parent alone. 

Although heterokaryons did not produce exceptional 
yields in any of the above fermentations, the phenomenon 
may have useful application in situations where the rate of 
growth of a culture rather than its potential yield is limit- 
ing. Heterokaryons, via complementation, develop more 
rapidly than their component parents. If the yield po- 
tential of a culture is low by virtue of its limited growth 
its incorporation into a heterokaryon should enhance its 
productivity. 124 pages. $1.65. Mic 57-341 


METABOLISM OF GLYCOLIC ACID 
BY PENICILLIUM CHRYSOGENUM Q176 


(Publication No. 19,300) 


William Albert Corpe, Ph.D. 
The Pennsylvania State University, 1956 





The tricarboxylic acid cycle is regarded as the major 
if not the sole mechanism for the oxidation of acetyl 
groups in higher plant and animal tissues. In micro- 
organisms there is still much uncertainty. Krebs and his 
colleagues (1952) felt that the tricarboxylic acid cycle in 
microorganisms serves primarily for synthesis. 

Earlier work at The Pennsylvania State University es- 
tablished the existence of all of the reactions of the Krebs 
cycle in extracts of Penicillium chrysogenum except the 
oxidation of alpha-ketoglutarate. Acetate was oxidized 
rapidly by the mold so an alternate pathway was probably 
operative if the cycle is blocked at alpha-ketoglutarate. 

Recently, Campbell et al. (1954) described the for- 





mation of glyoxylate and succinate from citrate by Pseudo- 





monas aeruginosa. Studies on this reaction have not indi- 
cated that it is a major oxidative pathway. Glyoxylic acid 
has been suspected as a principle source of glycine, 
though this has never been established in molds. 
Penicillium chrysogenum Q176 was grown at 24°C on 
the synthetic medium of Stone and Farrell (1946) as modi- 
fied by Berky (1954) containing 10 g of glucose, 5 g of 
acetic acid and 1 g of citric acid per liter. Mycelium 
grown on this medium was harvested after 50 hours, 
washed with phosphate buffer and homogenized in a Waring 
blender if whole cells were to be used. The cells were 
grown with sand in a cold mortar and extracted with cold 
0.1 M phosphate buffer. The ground mycelium-sand mix- 
ture was centrifuged in a Servall angle head centrifuge at 
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12,800 x g. The supernate or crude extract was fraction- 
ated with ammonium Sulfate after having been treated with 
protamine sulfate to remove nucleic acids or dialyzed 
against phosphate buffer. 

Cell-free extracts as well as whole cells of Penicillium 
chrysogenum were able to oxidize glycolate with the for- 
mation of glyoxylate. A semipurified alpha-hydroxy acid 
oxidase was prepared by ammonium sulfate fractionation 
that oxidized glycolate to glyoxylate and lactate to py- 
ruvate. Dehydrogenase activity was measured in Thunberg 
tubes using 2,6 dichlorophenol indophenol as the electron 
acceptor. Some stimulation of dehydrogenase activity oc- 
curred when flavin cofactors and pyridine nucleotide co- 
factors were added. Alpha-hydroxy acid oxidases from 
other tissues have been shown to be flavoproteins. The 
reason for stimulation of dehydrogenase activity by pyri- 
dine nucleotides may be due to an oxidation of a compound 
produced by condensation of glycolic acid such as malic 
acid. When starved whole cells were permitted to metabo- 
lize glycolate in the presence of hydrazine sulfate, con- 
siderable amounts of pyruvate accumulated as well as 
lesser amounts of glyoxylate. 

In the absence of hydrazine, glyoxylate was transami- 
nated rapidly in crude cell-free extracts to yield glycine 
plus alpha-keto acid. Purified transaminases were ob- 
tained from crude extracts by ammonium sulfate fraction- 
ation. In the absence of amino acids, glyoxylate was not 
metabolized by purified extracts. Tracer experiments 
using glycolic acid-2-C* showed the main product of gly- 
colic acid metabolism was glycine. 

A small quantity of pyruvate was produced when gly- 
colate plus formate were metabolized by dialyzed cell free 
extracts. Because a serine dehydrase was found in cell- 
free extracts the possibility of serine formation from gly- 
cine and formate was considered, however glyoxylate or 
glycine would not substitute for glycolate. Formate-C™“ 
was not incorporated into serine or other amino acids. 
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A NEW ANTIBIOTIC 
EFFECTIVE AGAINST PROTEUS ORGANISMS 


(Publication No. 19,948) 


Richard Martin Kerwin, Ph.D. 
The Pennsylvania State University, 1956 


The purpose of this work was to produce an antibiotic 
effective against microorganisms of the Proteus genus. 
Doctors report an increase of Proteus infections particu- 
larly in burns and wounds. There is no antibiotic being 
produced which is particularly effective against Proteus 
organisms. For this reason a screening program was 
instituted, and about 950 soil samples were examined to 
find an organism which produced an antibiotic effective 








against members of this genus. An unknown streptomycete 
of the Streptomyces albus group, given the number A-126, 
was found to produce an antibiotic which was effective 
against Proteus organisms in vitro. The antibiotic pro- 
duced by A-126 was named protecidin because of its ac- 
tivity against Proteys organisms. 

It was possible to produce this antibiotic in submerged 
culture in shake flasks and 100 gallon fermentation tanks 
in a medium of cornstarch 2%, Drackett soy meal 1%, 
K,HPO, 0.3% at a pH of 7.0. Dow Corning Antifoam A, a 
silicone, was used as an antifoam. The fermentation time 
was from 96 to 120 hours, and the optimum pH for pro- 
duction of the antibiotic was between 6.5 and 7.5. 

The antibiotic was recovered from the fermentation 
medium by adsorption on carbon and elution with acid 
methanol, or by extraction with ethyl acetate. The biologi- 
cal activity in the broth was about 600 proteus units per 
ml. The dried purified antibiotic was a light buff colored 
powder having a biological activity of about 4000 proteus 
units per mg. The melting point could not be determined, 
because the antibiotic decomposed on heating. 

The antibiotic protecidin is most effective against the 
test strains of Proteus vulgaris, Salmonella pullorum, 
Micrococcus pyogenes var. aureus. It is not effective 
against Pseudomonas aeruginosa, Escherichia coli, Kleb- 
Siella pneumoniae, Corynebacterium equi, Brucella suis or 
Salmonella schottmuelleri. Protecidin has its greatest ac- 
tivity against Proteus vulgaris at pH 3. At pH 7.0 most of 
the antibiotic activity is lost. 

The LD-50 of protecidin for albino mice when admin- 
istered intraperitoneally was determined to be 7 mg./kg. 
The LD-50 for 600 gm. chicks when administered intra- 
peritoneally was 50 mg./kg. On a weight basis the purest 
sample of protecidin obtained was 135 times as toxic to 
mice as streptomycin. Because of its toxic nature pro- 
tecidin is not applicable to the treatment of Proteus in- 
fections in humans by the intraperitoneal route. Prelimi- 
nary chemical investigation of the purified material 
indicated that protecidin is probably not protein, and there- 
fore it is not likely to be antigenic. In vitro tests showed 
that Proteus vulgaris rapidly acquired resistance to pro- 
tecidin as an increase of a thousandfold in the concen- 
tration of protecidin was necessary to inhibit the growth of 
the organism after three transfers. 
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SOME ANTIGENIC RELATIONSHIPS BETWEEN 
REPRESENTATIVE STRAINS OF MYCOBACTERIA 
AS DETERMINED BY TWO AGAR DIFFUSION 
TECHNIQUES OF ANTIGEN ANALYSIS 


(Publication No. 19,027) 


Robert Carleton Parlett, Ph.D. 
Northwestern University, 1956 


Adviser: Guy P. Youmans _ 


Reports in the literature, concerned with antigenic 
structure and relationships of Mycobacteria, have empha- 
sized the need for a new, more definitive approach toward 
ascertaining knowledge of mycobacterial antigenic re- 
lationships. Since it appeared that such an approach 
might be afforded by the use of gel-diffusion methods for 
antigen analysis, a preliminary study of a number of 
mycobacterial strains has been undertaken. 

This study was initiated using the Oudin simple dif- 
fusion method. This technique employs an agar column 
which contains antibody, layered over with a soluable anti- 
gen mixture. During incubation, the antigens in the mix- 
ture diffuse through the agar column and relative concen- 
trations of antigen to antibody develop which favor the 
formation of insoluble antigen-antibody complexes. 
Enumeration of these precipitate bands can be interpreted 
as being indicative of the minimal number of true antigens 
present in the mixture. For the major portion of this 
study, concentrated culture filtrates from modified 
Proskauer and Beck synthetic medium cultures were used 
as antigens. Rabbit antisera were produced with fifteen of 
these culture filtrate preparations. A total of forty-two 
strains of Mycobacteria were studied using the fifteen 
antisera. 

Initially, three strains of Mycobacteria were used, 
H37Rv, H37Ra and R1Rv, for Oudin analyses of filtrates. 
The results obtained from these Oudin analyses indicated 
that a total of four antigens were apparently present in 
culture filtrates from these strains. Heterologous re- 
actions between the three filtrate preparations and their 
respective antisera indicated that the same four antigens 
were possessed by all three strains of Mycobacteria. 

The investigation was expanded to include thirty-nine 
additional mycobacterial strains, and a modification of the 
Ouchterlony double diffusion method was substituted for 
the Oudin technique. For the double diffusion method, 
pyrex petri dishes (5 x 1.5cm.) were poured with 10cc of 
molten base agar. Upon solidification of the agar, four 
quadrants were cut and removed from the base layer leav- 
ing four, equally spaced reagent reservoirs on the perifery 
of the dish. Antibody (diluted with agar) was added to two 
of the reservoirs, while antigen, similarly diluted, was 
placed in the remaining two wells. Precipitation reactions 
developed, subsequent to incubation at 37C, between 
reservoirs which contained antigen and antibody. The 
number of precipitate bands, as well as the reactions of 
identity or non-identity, were observed. From such data, 
comparisons of antigenic patterns shown by the various 
mycobacterial strains could be made. Other antigens used 
in analyses conducted by this method were chemical frac- 
tionation products of the culture filtrates from strains 
H37Rv and H37Ra, and viable cell suspensions (which 
served as sources of continuously diffusing antigen). 

A summary of the results obtained from the entire 





screening survey revealed several interesting antigenic 
relationships. It appeared that the forty-two strains could 
be serologically divided into four antigenic groups. The 
first group consists of five known human strains, twenty 
atypical strains, the avian strain Kirchberg, the bovine 
strains BCG-4 and BCG (Phipps) and the vole bacillus. 
The second group, with the single exception of the avian 
strain Sheard, is composed of bovine strains whose cul- 
ture filtrates contained only two of the four antigens pres- 
ent in culture filtrates from Group I strains. 

The third group consists of a number of saprophytic 
Strains and the strain ranae. Culture filtrate preparations 
from these strains also possessed four antigenic sub- 
stances, none of which were homologous to those present 
in Group I and Group II culture filtrate preparations. 
Group IV, strictly speaking, is not a group, but consists of 
a Single highly atypical acid-fast organism. This organism 
was isolated from a human source and was observed to 
contain only two completely strain specific antigens. 

The results obtained from the investigations using cul- 
ture filtrate antigens led to the investigation of antigenic 
relationships between various mycobacterial strains, using 
viable cell suspensions as sources of diffusing antigen. 
Results obtained in this variation of the method, were con- 
sistant with those previously obtained with culture filtrate 
antigens, except that two additional bands of precipitate 
were observed in all of the systems tested. 

The use of the chemical fractionation products from the 
H37Ra and H37Rv culture filtrates indicated that the two 
culture filtrate fractions which have been designated by 
F. B. Seibert as polysaccharide II and Protien A, are true 
antigens and are represented by two bands which appear in 
agar-diffusion systems of either Groups I or II. 

As a result of this study, a positive step appears to 
have been made toward defining the antigenic relationships 
between representative strains of Mycobacteria. For the 
first time, a visualization of the antigenic patterns of 
some of these mycobacterial strains appears to have been 
made. With newer techniques and further work toward de- 
velopment of purified antigens, the goal of obtaining a 
more complete knowledge of mycobacterial antigenic re- 
lationships seems more nearly accessable. 

96 pages. $1.50. Mic 57-344 
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Cytogenetics has proven to be a valuable aid in the study : 


of higher organisms but has received only limited applica- 
tion in the field of microbiology. Microbial cytogenetics 
has been limited by controversy surrounding bacterial cy- 
tology. The perspective obtainable by the correlation of 
genetic findings with cytological observations should aid in 
the solution of many problems of bacterial cytology and ge- 


netics. This investigation was directed toward the develop- | 


ment of microbial cytogenetic procedures and the applica- 
tion of these procedures to a suitable test organism as a 
basis for their use with other microorganisms. 
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Nocardia corallina was chosen as the principal test 
organism since preliminary studies indicated the exist- 
ence of a unicellular, uninuclear, coccoidal stage in the 
growth cycle. The studies also suggested that the coc- 
coidal stage was diploid and that a sexual process oc- 
curred during the life cycle. 

The crystal violet nuclear stain and the thionin-SO, 
nuclear stain were selected for extensive application of 
the basis of preliminary studies. Results from phase 
microscopy on living organisms and electron microscopy 
were compared to results obtained by the various staining 
methods. 

Properly controlled X-ray and ultraviolet irradiation 
technics were validated as aids to ploidy and genetic in- 
vestigations. Evidence from successive irradiation of the 
diploid coccoidal cells strongly supported the recessive 
lethal theory of radiation damage. 








The correlation of cytological and radiobiological find- 
ings demonstrated that in N. corallina, a diploid coccoidal 
stage germinates to form a coenocytic diploid hyphal 
stage. The hyphae fragment to form haploid dinucleated 
bacillary cells. The two nuclei of the bacillary cells fuse 
and diploid coccoidal cells are formed by division of the 
bacillary cells. The haploid “chromosome” number for 
this organism is suggested as three. 

Study of morphological and color mutants confirmed 
the diploid nature of the coccoidal cells. Recombination 
between appropriate mutant strains substantiated the cyto- 
logical evidence for a sexual process in the organism. 

It has been demonstrated that a microbial cytogenetic 
approach involving the correlation and integration of the 
best of cytological procedures with radiobiological and 
genetic studies can be used to solve basic problems of 
microbiology. 80 pages. $1.50. Mic 57-345 
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A start was made in determining the nutrients required 
for growth on Ochromonas malhamensis--Pringsheim 
strain and Euglena gracilis strain ‘Z’ at temperatures 
above the usual limits (over 36°C). It was especially de- 
sired to examine the parallels in the pattern of B,. re- 
quirements in these protists with that known for higher 
animals. Greater effort was devoted to Ochromonas be- 
cause of its greater permeability and the resemblance of 
its B,. requirement to that of birds and mammals. 

The B,2 and thiamine requirements increased steeply 
with temperature. Interactions became evident between 
B.2, folic and folinic acids, and purines and pyrimidines. 
The most evident relation at this stage was a mutual 
Sparing of B,2 and deoxyribosides such as thymidine. 

Several amino acids also became essential, notably . 
cystine, valine, isoleucine, tryptophan and lysine. 

Substrates for growth at elevated temperatures had to 
be in a different balance; the proportion of histidine and 
arginine had to be increased, and a Krebs cycle component 
such as succinic acid became stimulatory. The proportion 
of carbohydrate to promote good growth remained the 
same. 

The temperature factors for Euglena could not be 
Studied in detail because the critical temperature incre- 
ments were 0.05-0.1°C. Uracil and adenosine became 
Clearly stimulatory and requirements for additional amino 
acids appeared. Enhanced requirements for B,, and thi- 
amine were likely, on the basis of the results. 














Because of the thermolability of adenosine triphosphate 
(ATP) the maintenance of a store of ATP was considered 
likely to become critical for growth at elevated tempera- 
tures. Growth experiments with 2,4-dinitrophenol were 
undertaken on the assumption that the effective substrates 
for antagonizing the toxicity of dinitrophenol were likely to 
be those suited for supporting growth at elevated tempera- 
tures. The validity of this assumption was supported by 
the results. Histidine, and to a lesser extent succinate, 
competitively antagonized growth inhibition by dinitro- 
phenol. In Euglena the results were somewhat different: 
its ordinary substrates (aspartic and glutamic acid in com- 
bination with sucrose) were all effective as antagonist in 
acid media (pH 3.4-3.6) in counteracting inhibition of 
growth by dinitrophenol. It was postulated that a compari- 
son of growth inhibition in light as compared with darkness 
would allow an assessment of the contribution of photo- 
synthesis to energy economy in the cell. 

Some implications of this work were discussed: the use 
of such studies as a guide to the nutritional support of 
higher animals subjected to the metabolic stress imposed 
by fever, and as a guide to understanding of thermal dam- 
age was outlined. 67 pages. $1.50. Mic 57-346 





INHERITANCE OF ABILITY TO SYNTHESIZE 
DDT-DEHYDROCHLORINASE AND ITS RELATIONSHIP 
TO DDT-RESISTANCE IN THE HOUSE FLY 
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James Byron Lovell, Ph.D.“ 
University of Tlinois, 1956 


The DDT-dehydrochlorinase activity in DDT-resistant 
and susceptible house flies, in the F, and F, generations 
from reciprocal crosses between these strains, and in the 
backcrosses between the F, generation and susceptible 
flies was correlated to the level of resistance determined 
by dosage-mortality curves. 
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In order to have a maximum amount of DDT-dehydro- 
chlorinase in the progeny of the crosses, an initially high 
level of enzyme concentration was desired in the resistant 
parents. If the level of resistance is related to the DDT- 
dehydrochlorinase activity, then when the level of resist- 
ance is increased, the enzymatic activity should also in- 
crease. This increase in resistance was obtained by the 
exposure of consecutive generations of a DDT-resistant 
strain of flies to a deposit of DDT (1,1,1-trichloro-2,2- 
bis(p-chlorophenyl) ethane) and DMC (di(p-chloropheny]l) 
methylcarbinol). After 18 generations of continuous ex- 
posure about 90 per cent of the population could tolerate 
14.9 g. of DDT and 14.9 g. of DMC per sq. ft. of cage sur- 
face. In comparison with the rise in level of resistance 
determined by the increase in tolerance of the flies to the 
combination of DDT and DMC, the DDT-dehydrochlorinase 
activity in the mass homogenates made from a sample of 
the same population also increased. 

The individual flies in paired matings of flies selected 
randomly from a DDT resistant strain were analyzed indi- 
vidually, after oviposition, for DDT-dehydrochlorinase ac- 
tivity which was then compared to the enzymatic activity in 
all of the progeny. It was indicated that the DDT-dehydro- 
chlorinase activity in the progeny regressed toward the 
mean, whether the parents contained a high or low amount 
of the enzyme. 

The level of resistance determined from dosage- 
mortality data for the F, and F, generations of the recipro- 
cal crosses and the backcrosses of the F, generations to 
susceptible flies was intermediate between the susceptible 
and resistant flies. Furthermore, the DDT-dehydro- 
chlorinase activity in the mass homogenates of a sample 
of flies from the same population was also intermediate 
between the parents. 

The DDT-dehydrochlorinase activity was measured in 
assays of individual flies of each sex from each of the 
various crosses that were made. When the data from en- 
zyme assays were plotted as frequency distribution 
curves, the populations of flies from the F, and F, gener- 
ations were more heterogeneous than the resistant parents 
and the average of the individual determinations was inter- 
mediate between the parents. In the progeny from a back- 
cross of the F, generation from the parental cross of re- 
sistant x susceptible flies to susceptible flies, the popu- 
lation of flies was segregated by topical treatment with 
DDT into two distinct groups. Likewise a sample of the 
same population segregated into two distinct groups by de- 
termining the concentration of enzyme in each individual 
fly. 

It was indicated by the data presented that there was a 
good relationship between the level of resistance de- 
termined by topical application with DDT and the concen- 
tration of DDT-dehydrochlorinase. 

72 pages. $1.50. Mic 57-347 
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The present study is concerned with investigations of 
the mechanisms of crossing over in attached-X chromo- 
somes of Drosophila melanogaster. Attached-X chromo- 
somes differ structurally from normal ones in that they 
are joined by a common centromere. Previously, data 
have been presented which indicate that the crossover fre- 
quency in attached-X chromosomes is higher than in 
normal X chromosomes and that the frequencies of the 
single and double exchanges are not in accord with the hy- 
pothesis of random crossing over, thus indicating chroma- 
tid interference. The present study was undertaken to re- 
solve the above questions and, in addition, to observe the 
effects of heterozygous inversions, the presence of the Y 
chromosome and the proximal portion of the T(1;4)B* 
translocation on crossing over in the attached-X chromo- 
some. 

The results indicate strong similarities in crossing 
over in attached-X and normal X chromosomes. The fre- 
quencies of the various single and double crossover events 
are found to be in accord with random expectations, with 
no indication of chromatid interference. The effects of in- 
versions, the Y chromosome and the B® duplication on 
attached-X chromosome crossing over are found to be in 
accord with previous observations of others when the in- 
fluence of equivalent factors was studied in relation to — 
unattached-X chromosome crossing over. Significant in- 
creases in crossing over rates are observed in attached-X 
chromosomes in the presence of heterozygous autosomal 
inversions, whereas the presence of the Y chromosome or 
of the B* duplication causes crossover reductions in the 
homologous and adjacent proximal regions of the 
attached-X chromosomes. Despite the presence of the in- 
versions, the data demonstrate that crossing over is still 
random with no indication of chromatid interference. 

The general conclusion, therefore, is that the cross- 
over mechanisms involved in attached-X and the normal X 
chromosomes are the same, despite the fact that the two X 
chromosomes are joined by a common centromere. With 
respect to the effects of the inversions on increasing 
crossing over within non-homologous chromosomes, sev- 
eral theories have been advanced to explain the observed 
interchromosomal effect of the inversions. However, none 
have been able to correlate the size or position of the 
various inversions with the magnitude of their respective 
interchromosomal effects, Critical analyses of the vari- 
ous theories are presented and a different approach to the 
problem is suggested. Recent studies indicate the possible 
existence of pairing loci in the euchromatic regions of the 
X chromosome, in addition to the heterochromatic ones 
postulated earlier. The suggestion is made that the 
anomalies concerning the magnitude of the interchromo- 
somal effect with respect to the sizes and positions of the 
various inversions are correlated with the number of pair- 
ing loci rearranged. Thus, the magntidues of effects of the 
various inversions may be a direct consequence of the spe- 
cific pairing locus or the number of pairing loci which are 
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involved in a rearrangement. It is suggested that the dis- 
crepancy between the cytological and genetic maps of the 
chromosomes may be a function of the relative strengths 
of the pairing sites. Crossover values for relatively short 
cytological regions may be increased above and beyond 
crossover values of equivalent regions, or even longer re- 
gions, if the pairing sites of the former initiate earlier 
pairing and crossing over of the homologous chromosomes 
at the stronger pairing site regions. 

203 pages. $2.65. Mic 57-348 
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The genetic and morphological effects of incorporated 
radiocarbon in the snapdragon were investigated. Plants 
of an F, hybrid heterozygous for 5 flower color genes (Ww 
Iviv Yy Dil,dil, Dil; dil;,) and plants of the variety Wind- 
millers Lilac (WW IvIv YY DilpDilp dil_dil_) were grown 
from the seedling stage to maturity in atmospheres con- 
taining radiocarbon dioxide. Thus, the plants were con- 
tinuously irradiated with beta-rays from radiocarbon in- 
corporated via the process of photosynthesis. The 
estimated radiation dosages were 0.69, 3.5, 25.8 and 160 
rep/day for plants grown in air-phase specific activities 
of 4, 25, 150 and 900 pc/g carbon, respectively. 

Flowers from treated and untreated plants of the F, hy- 
brid were scored for somatic mutations, each white or 
pink area on the otherwise purple petals being scored as 
one mutation. The frequency of somatic mutations in- 
creased from 0.20 mutant areas/cm’ in controls, to 0.42, 
0.51, 1.89 and 9.35 at air-phase activities of 4, 25, 150 and 
900 yc/g carbon, respectively. The relative frequencies 





of the pink and the white mutations indicate that the rate of 
increase in the frequency of mutations with increased dos- 
age was greater for the white than for the pink. On the 
average, pink mutations were observed 7.5 times as fre- 
quently as white. Gene mutations, deletions, position ef- 
fects associated with chromosomal rearrangements, in- 
herited cytoplasmic changes, and somatic crossing-over 
are suggested as possible mechanisms by which mutant 
areas were produced, 

No morphological changes in plants of the F, hybrid and 
Windmillers Lilac were observed at the three lowest spe- 
cific activities. The following changes were observed in 
plants exposed to the 900 uc/g carbon level: reduced 
lateral branching and flower production; increased leaf 
thickness, stem diameter, and plant height; flower ab- 
normalities; and dichotomous branching. 

Comparisons with the results of other workers indicate 
that radiocarbon treatment was more effective in producing 
morphological changes and somatic flower color mutations 
in snapdragon plants than an equivalent amount of ioni- 
zation from chronic gamma-radiation. Calculations indi- 
cate that neither transmutation of naturally occurring C“ 
nor background radiation had any appreciable effect on the 
spontaneous somatic mutation rate for flower color. 

Treated and untreated plants of Windmillers Lilac were 
self-pollinated and out-crossed to untreated plants of the 
variety Ethel (WW iviv yy dil,dil, Dil _Dil;,). No flower 
color mutations were observed in a total of 169, 184, 168 
and 150 F, plants in out-cross progenies from the control, 
4, 25, and 150 uc/g carbon levels, respectively. The prog- 
eny of one self-pollinated Windmillers Lilac plant segre- 
gated for visible purple pigment normally found in the 
leaves and stems of this variety. Dilution of the normal 
lavender flower color was associated with the absence of 
purple plant pigment. 

Seeds produced on the self-pollinated Windmillers Lilac 
plants were radioactive and accumulated radiation dosage 
until after planting. No apparent effect of the radioactivity 
were observed in plants grown from seeds which had re- 
ceived total dosages of approximately 350, 1100 and 6500 
rep during storage. In plants grown from seeds which had 
received 18,000 rep, coiled and twisted stems and leaf ab- 
normalities such as twisted, oval-shaped, narrow, cleft, 
mottled, striped, yellow-green, curled and tubular leaves 
were observed. 97 pages. $1.50. Mic 57-349 
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Supervisor: Professor Harold C. Bold 


This thesis summarizes the results of investigations of 
Cuban soil algae conducted at Vanderbilt University during 
the past three years. Ten new species of zoospore- 





producing genera of unicellular Chlorophyceae have been 
described. The descriptions are based upon study of the 
organisms in all stages of development and upon compari- 
son with previously described species of the same genera 
in living cultures. The species are as follows: 


Order Tetrasporales 


Hormotilopsis tetravacuolaris sp. nov. 





Order Chlorococcales 


Chlorococcum tetrasporum sp. nov. 
Chlorococcum aplanosporum sp. nov. 
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Chlorococcum perforatum sp, nov. 
Chlorococcum pinguideum sp. nov. 
Chlorococcum punctatum sp. nov. 
Neochloris minuta sp. nov. 
Neochloris fusispora sp. nov. 
Neochloris pyrenoidosa sp, nov. 




















Order Chlorosarcinales 


Chlorosarcina aggregata sp. nov. 





Occurrence of Planktosphaeria botryoides Herndon and 
Chlorococcum oleofaciens Trainor and Bold, previously 
known from soil in Jamaica and New York, respectively, 
is reported in Cuban soil. 

Transfer cultures of all species of algae newly de- 
scribed in this thesis have been sent to the Culture Col- 
lection of Algae, Indiana University, Bloomington, Indiana. 
In addition, herbarium specimens of each will be deposited 
at the Chicago Natural History Museum, Chicago, [linois. 

Results of microchemical tests of the walls of the 
writer’s newly described organisms and certain species 
described by earlier authors are presented. In general, 
the protoplasts are bounded by a delicate cellulose mem- 
brane with a surrounding outer wall layer of pectin or 
some other, as yet undetermined, compound. In addition, 
an individual and common matrix, pectin or otherwise may 
be present. The presence or absence of individual and 
common matrices and the composition of the outer wall 
layers are useful as taxonomic criteria. 

Preliminary attempts to use cultural characteristics 
on different types of agar media suggest that further ex- 
periments along this line will be fruitful especially if de- 
fined media are employed. A study was made of eight 
presumably related organisms grown in nine different 
kinds of media and of the effects the media have upon the 
organisms. It was possible to distinguish these eight 
organisms on the basis of their individual combinations of 
cultural characteristics. The color of the colonies ranged 
from a very dark, dull-green to a light yellow-green. The 
colonies also differed in texture, some being granular and 
dry and others very slimy. No two organisms had the 
same combinations of color and texture. Bacteriological 
“Nutrient Agar” had a marked effect on these eight organ- 
isms. On this medium all eight organisms grew initially, 
but only two were growing well at the end of thirty-five 
days. The cells of these were greatly enlarged, and it was 
clear that production and liberation of zoospores and apla- 
nospores had been retarded. 

The need for morphological studies of certain unicellu- 
lar Chlorophyceae based on observations of unialgal cul- 
tures in all stages of development is emphasized, for there 
exist in the soil many green unicellular zoospore- 
producing algae which, when first observed, seem to be 
identical. However, after isolating and studying them for 
long periods in unialgal cultures, the differences among 
them usually become apparent. 

The importance of maintaining living cultures of type 
organisms for later comparison as a basis for a sound 
system of taxonomy in this group is stressed. Herbarium 
specimens of these organisms do not preserve certain at- 
tributes such as flagella, stigma, nuclei and plastid, among 
others, which are essential for identifying them, 

111 pages. $1.50. Mic 57-350 
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PATHOGENICITY OF HELMINTHOSPORIUM SATIVUM 
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Robert Vernon Clark, Ph.D.” 
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Supervisor: Professor James G. Dickson 


Helminthosporium sativum P.K.&B. causes a serious 
disease of cereals and grasses in the important production 
areas of the world. The fungus attacks barley, wheat and 
many grasses and disease incited by this pathogen is mani- 
fest at any stage in the growth of the plants. 

The present studies were initiated to determine the 
variability in pathogenic and cultural characters in H. 
sativum and to reevaluate the relation of temperature to 
disease development by this fungus. Information of this 
type was essential for a reliable basis of testing barley 
varieties and hybrids for resistance. 

Six varieties of barley were used in the investigations. 
Data on seedling blight and root rot development were ob- 
tained by uSing a uniform sand-cornmeal inoculum of the 
fungus added to soil or quartz sand in which the seedlings 
were grown. Comparative plant height between control 
and inoculated; calculated discoloration indices based on 
the amount of blighting, lesioning and discoloration of the 
seedlings; and seedling emergence indices were used to 
measure disease. Leaf lesioning was compared by inocu- 
lating young barley seedlings with spore-mycelial sus- 
pensions of the isolates and disease was measured by per- 
centage leaf area showing lesions and necrosis. 

A comparison of the relative pathogenicity of 50 iso- 
lates of H. sativum on 6 varieties of barley grown in the 
greenhouse showed significant differences in development 
of seedling blight and root rot. Field tests with 5 of the 
above isolates indicated differences in pathogenicity be- 
tween the isolates. Most of the varieties studied were 
susceptible to spot blotch. 

The variability within 3 isolates of H. sativum was 
studied by comparing monoconidial cultures through 3 
generations of subculturing. The variability in patho- 
genicity of the conidial clones was studied in the green- 
house using 3 varieties of barley. Comparative data on 
seedling blight and root rot development were obtained by 
calculating emergence indices. Analysis of the data 
showed that the mean square values for differences in 
pathogenicity between cultures were reduced with each 
subsequent generation of subculturing with 2 of the 3 iso- 
lates. The third isolate showed a significant increase in 
variability in pathogenicity in the third generation. The 
monoconidial cultures from the first generation of each 
isolate varied in the amount of pigmentation, production of 
aerial mycelium and growth rate. These differences were 
reduced greatly in the second and third generations. The 
decrease in variability suggested the isolation of clones 
with similar nuclear content in this heterocaryotic fungus. 

The variability expressed within 3 monoconidial cul- 
tures was measured by subculturing approximately 125 
Single conidia from each culture. No significant differ- 
ences in cultural characters were evident between the sub- 
cultures from each original conidial clone. The 
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pathogenicity of 20 of the subcultures taken at random 
from each isolate were compared on 2 varieties of barley 
in the greenhouse. There was no Significant variation in 


pathogenicity between the cultures from 2 of the 3 isolates. 


The third clonal isolate, from the culture showing vari- 
ation previously, showed significant variation in patho- 
genicity between subcultures. The variation found in 
pathogenicity in this culture suggested the possibility of a 
mutation having occurred. 

Six isolates of H. sativum and 6 varieties of barley 
were used to study the influence of temperature on disease 
development. Seedlings were grown in controlled tem- 
perature houses and in temperature tanks. Leaf lesioning 
and necrosis developed rapidly from 24° to 28° with a 
maximum severity at 28°C. Seedling blight and root rot 
development was severe at temperatures from 8° to 28° 
with a maximum rate of development usually at 20°C. 
Considerable shifting in reaction of the isolates and in the 
response of varieties occurred within experiments and be- 
tween experiments in the development of seedling blight 
and root rot. 98 pages. $1.50. Mic 57-351 





NATURE OF ANTIBIOSIS MANIFESTED 
BY SELECTED SPECIES OF THE MUCORALES 


(Publication No. 19,426) 


Brinton Marshall Miller, Ph.D. v 
Purdue University, 1956 


Major Professor: C. L. Porter 


Few members of the fungus order Mucorales have been 
examined during the development of contemporary re- 
search programs intended to discover microorganisms 
which produce antibiotic substances. However, taxonomi- 
cal, morphological and physiological research on certain 
species within this order has been extensive. The 
research described in this thesis was designed to re- 
evaluate members of the Mucorales as potential antibiotic 
producers, Secondly, if any of the species were found to 
be antibiotically active, it was designed to determine the 
biochemical nature of the active substances produced. 

In the order Mucorales 141 species were grown by 
the stationary culture technique in Prune-Dextrose- 
Asparagine-Mineral Salts liquid medium. The fer- 
mentation broths resulting from these cultures were 
bioassayed against three bacterial test organisms 
(Micrococcus pyogenes var. aureus, Mycobacterium phlei 
and Salmonella typhosa). Twenty-two species were found 
to produce substances in their growth medium which were 
active against at least one of the test organisms. 

Rhizopus fusiformis, which had demonstrated activity 
in this first antibiotic screening, and Rhizopus oryzae, 
which had shown even more activity in a later screening, 
were grown in the same medium mentioned above by the 
Shaker culture technique. The active substances produced 
in these broths were examined qualitatively by certain 
biochemical procedures. 

The active substances proved to be heat stable. Their 
antibiotic potency was increased when they were concen- 
trated by vacuum distillation. Samples of these con- 
centrated broths and of known organic acids were 




















chromatographed on paper for comparison. The Rf values 
of acid areas on chromatograms of the active concentrates 
compared favorably to the Rf values of lactic acid and 
fumaric acid, Bioassays against M. pyogenes var. aureus 
and Erwinia carotovara were made with portions of the 
chromatograms of the concentrated broths. Inhibition of 
the test organisms occurred only in the areas where these 
two acids were expected to be found. 

Aliquots of the concentrates were passed through anion 
exchange resin columns and the anion free material col- 
lected. The sorbed anions were eluted off the columns 
with a standard base. The anion free material and the elu- 
ates, after having their pH adjusted to that of the broth, 
were bioassayed and paper chromatographed. The anion 
free material yielded negative results in both cases, The 
eluates were antibiotically active and their paper chroma- 
tograms disclosed the presence of lactic and fumaric acid. 

Ether extractions of the active broths were paper 
chromatographed and the presence of lactic and fumaric 
acids determined. 

The total acidities of the concentrates were determined, 
Bioassays were made with lactic acid and fumaric acid at 
various concentration levels. A direct comparison of the 
antibiotic potency of the known acids and the active broths 
was made. This comparison indicated that the two acids 
at concentrations similar to the total acidities of the 
broths cause approximately the same inhibitory effect on 
the test organisms, 75 pages. $1.50. Mic 57-352 











SOME EFFECTS OF ORGANIC ACIDS AND OTHER 
FACTORS ON THE GROWTH AND RESPIRATION 
OF CORN-ROOT AND COLEOPTILE SECTIONS 


(Publication No. 19,428) 


Ruth Bruson Nashed, Ph.D. 
Purdue University, 1956 


Major Professor: Raymond E, Girton 


In this investigation an attempt has been made to study 
the relationship between growth and respiratory activity in 
corn-root and coleoptile tissues as affected by the organic 
acids of the Krebs cycle and other factors. The experi- 
mental procedure adopted for this work made it possible 
Simultaneously to determine growth, O, uptake, and CO, 
production in response to the treatments used. 

Preliminary experiments were conducted to determine 
optimum conditions for growth and respiration in corn- 
root tips and coleoptile sections with respect to added 
minerals (Knop’s solution), sucrose, IAA, pH, and tissue 
age. The effect of low concentrations of ethanol on root 
growth and respiration were also determined. 

Growth and respiratory activity showed a broad opti- 
mum range with respect to external pH. A marked differ- 
ence existed in the growth and respiratory response of 
roots and coleoptiles to additions of Knop’s solution. Root 
growth and respiration were stimulated whereas coleoptile 
growth was inhibited and respiration was not materially 
affected. Respiration was increased in both roots and 
coleoptiles by added sucrose while growth was stimulated 
Slightly or not at all. However when Knop’s solution and 
sucrose were supplied to the roots together, respiratory 
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stimulation was almost additive and growth showed a 
synergistic stimulation. Comparable results were ob- 
tained in coleoptiles with the addition of IAA and sucrose. 
Here again respiration was stimulated additively and 
growth synergistically. Experiments to determine hourly 
growth and respiratory rates over an 8-hour experimental 
period revealed that these rates are not necessarily paral- 
lel and that they are influenced by the substances added. It 
was also observed that a peak in growth rate falls within 
the 8-hour experimental period. 

In the preliminary experiments involving Knop’s so- 
lution, sucrose and IAA, maximum growth in roots was 
associated with R. Q. values above unity and maximum 
growth in coleoptiles with R. Q. values below unity. The 
addition of IAA alone also resulted in a depression of the 
R. Q. The results obtained in these experiments suggest 
that CO2 may be a factor in root growth. 

Root growth was stimulated by malic, oxalosuccinic, 
succinic, alpha-ketoglutaric, pyruvic, fumaric, and cis- 
aconitic acids without an associated stimulation of respi- 
ration. Pyruvic and malic acids gave maximum stimu- 
lation of growth. The R. Q. values associated with this 
stimulation of growth by pyruvic acid showed a progres- 
sive depression with increasing concentrations except at 
the highest concentration at which a rise in R. Q. oc- 
curred. In coleoptiles the R. Q. is also lowered at concen- 
trations of pyruvic acid resulting in maximum stimulation 
of growth. Growth in coleoptiles was stimulated by py- 
ruvic, succinic, malic, and oxaloacetic acids without an 
associated stimulation of respiration. Inhibition of both 
growth and respiration in roots and coleoptiles resulted 
from the addition of citric and isocitric acids. 

The results are discussed in relation to the literature 
and a possible explanation for the observed results is sug- 
gested. 152 pages. $2.00. Mic 57-353 


STUDIES ON POTATO TUBER MITOCHONDRIA 
(Publication No. 18,594) 


Dorothy LaRue Taft, Ph.D. 
University of Missouri, 1956 


Supervisor: Jacob Levitt 


Spherical particles varying in size from 0.1 uto 1.5 u 
were isolated from potato tubers. These particles were 
shown to have a high lipid content. The particles were 
shown to have the characteristic staining reaction with 
Janus Green B of mitochondria. The reaction was identi- 
cal with that of particles of a similar size and shape in in- 
tact cells of the potato tuber. Only 1 to 5 per cent of the 
isolated particles were shown to contain starch. The 
particles were shown to form the formazan of an intense 
rosy color with neotetrazolium in the cold, at pH 6.5 and 
in the absence of added sugar. On the basis of the preced- 
ing factors the particles were concluded to be largely 
mitochondria. 

In 0.2 M K,HPO, solution the mitochondria were found 
to undergo weight loss with time, up to 50 per cent in 15 
hours, At the end of this period no osmotic behavior was 
observed on transfer to solutions of varying osmotic 
concentration. 
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This injury of the mitochondria was shown to be due to 
something other than an active principle on comparison of 
the results with boiled and unboiled homogenate. With the 
use of other means of isolation, it was shown not to be due 
to harmful effects of the Waring blendor. The injury was 
shown to be nearly independent of the pH but to be de- 
pendent on the concentration of the medium in which the 
mitochondria are suspended. 

Very little change in weight of the mitochondrial button 
was found to occur in a solution of 4 per cent ascorbic acid 
and 0.4 M K,HPO, with time. On transfer to sucrose so- 
lutions of varying concentration, osmotic behavior was 
observed. 

With the increase of phosphate to 0.5 M with ascorbic 
acid remaining at 4 per cent, an increase in weight with 
time (up to 40 per cent in 15 hours) was shown. Further 
evidence of osmotic behavior on transfer to sucrose so- 
lutions of varying concentration. 

88 pages. $1.50. Mic 57-354 











TOMATO MINERAL METABOLISM AND RESPIRATION ; 
AS AFFECTED BY TWO STRAINS : 
OF TOBACCO MOSAIC VIRUS 


(Publication No. 19,330) 


David Carrie Wharton, Ph.D. 
The Pennsylvania State University, 1956 


Results of past investigations of the mineral compo- 
sition and rates of respiration of virus-diseased plants 
have been contradictory. It is felt that much of this con- 
fusion has resulted from a failure by researchers to iden- 
tify the virus strains used, the time after infection when 
experiments were performed, and cultural conditions of 
test plants. The purpose of the present investigation was 
to help resolve the contradictory conclusions, by observing 
the above factors, with regard to mineral composition and 
rates of oxygen-uptake of tobacco mosaic virus-infected 
tomato plants. 

Two strains of tobacco mosaic virus, a yellow strain 
(producing a yellow mottle) and an isolate from tomato 
fruits with internal browning (producing a slight green 
mottle), were used as inoculum. Test plants were grown 
in sand culture in a greenhouse. 

Rates of oxygen-uptake in top leaves from healthy and 
diseased plants were measured at two-day intervals for 
two weeks after inoculation. Phosphorus, magnesium, 
manganese, iron, calcium, potassium, copper, zinc, and 
total nitrogen were determined in plant tops sampled at 
the two-day intervals. Virus titre in plants at the sam- 
pling times was determined by local lesion assay on Nico- 
tiana glutinosa L. 

Rates of oxygen-uptake of discs from top leaves of in- 
fected plants were found to increase over those of unin- | 
oculated plants beginning about four days after the inocu- a 
lation of the lowest leaf. The increase continued to a 
maximum on about the tenth day and was followed by a 
decrease to about the fourteenth day when comparative 
rates of inoculated and uninoculated leaves were approxi- 
mately the same. A direct correlation was observed be- 
tween increased rates of respiration and the amount of 
virus being produced. No significant differences were 
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observed between rates of oxygen-uptake of plants infected 
with the yellow strain and those infected with the internal 
browning isolate. 

Decreases in the amounts of calcium and zinc were 
found in the tops of all infected plants. A significant in- 
crease in manganese was found in tomato plant tops in- 
fected with the yellow strain. Other ions were not signifi- 
cantly affected. Changes in the ionic balance of the 
virus-infected tops are believed to be caused by the differ- 
ential absorption and diffusion of the ions. A changing 
mineral requirement by infected cells may also be partly 
responsible. 
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THE EFFECT OF STRUCTURE ON REACTIVITY 
IN THE ALKALINE HYDROLYSIS 
OF AMIDES AND ANILIDES 


(Publication No. 19,943) 


Sydney Smith Biechler, Ph.D. 
The Pennsylvania State University, 1956 


While the kinetics of the alkaline hydrolysis of esters 
has been extensively investigated, relatively little work 
has been done on the kinetics of the alkaline hydrolysis of 
amides and anilides. In general, the latter has been found 
by previous investigators to follow second-order kinetics. 

It has been shown, in the methanolysis of l-menthyl 
esters, that the rate data can be correlated by the follow- 
ing equation: 


log (k/ky) = p* o* + 6Eg , 


where (k/k,) is the rate, relative to l-menthyl acetate; p* 
is a polar susceptibility constant, which is a function of 
the reaction series; 6 is a steric susceptibility constant, 
analogous to the polar susceptibility constant, and o* is a 
polar substituent constant, dependent on the electron- 
withdrawing properties of the substituent. E, is an analo- 
gous steric substituent constant. Qualitatively, the above 
equation states that it is possible to separate the polar 
from the steric effects in a given reaction series. 

In this study described here, it was desired to obtain 
data for anilides, RCON(CH,)C,H;, where R is varied over 
a large range of polar and steric requirements, in order 
to compare the effect of structure on the rate of this re- 
action with the effect in other reaction series. In particu- 
lar, it was desirable to see whether rates for this reaction 
Series could be correlated by the above equation. 

The kinetics of the alkaline hydrolysis of trifluoro- 
acetanilide have been studied spectrophotometrically in 
water and in 50% (volume) dioxane-water at 25.5°C. A 
second-order rate constant and an acidity constant have 
been obtained from the data. 

The rates of alkaline hydrolysis of seven N-methyl- 
anilides have been measured spectrophotometrically in 
water at 25.5°C. The hydrolysis was found to obey the 
following rate equation: -dx/dt = k{anilide)(OH~) 





+ k,(anilide)(OH~). This result is in contrast to earlier 
data from the literature for the hydrolysis of amides and 
anilides which have been reported to follow second-order 
kinetics. 

A mechanism has been postulated, which is in accord 
with the observed kinetics. 

The ratio of the third- to the second-order rate con- 
stant has been correlated according to the following 
equation: 


log{k/k,), - log{k/k,), = p* of + BEs . 


Neither k,nor k, alone are correlated by an equation of 
this form, nor are they correlated by either the polar or 
the steric substituent constants alone. Apparently the 
steric effects in this reaction include factors in addition to 
those found for ester hydrolysis. It is proposed that the 
additional steric factor is associated with a steric inhi- 
bition to resonance in the N-methylanilides. 

The rate of the alkaline saponification of ethyl dimethyl- 
cyanoacetate was measured in ethanol-water at 25°C., and 
a value of the steric substituent constant, E,, was ob- 
tained, 
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REACTIONS OF BIVALENT CARBON INTERMEDIATES 
IN SOLUTION 


(Publication No. 19,303) 


Albert Young Garner, Ph.D. 
The Pennsylvania State University, 1956 


Evidence for the existence of bivalent carbon inter- 
mediates, carbenes, in solution has been accumulating in 
the literature. Most of this evidence is of a circum- 
stantial nature, so it was decided to attempt to obtain 
more concrete data for the existence and properties of 
these bivalent carbon intermediates in solution. 

As a means of obtaining conclusive evidence for the ex- 
istence of diphenylcarbene, a benzene solution of benzhy- 
dryl bromide was added to a refluxing mixture of 1l-octene, 
benzene, and potassium amide. Isolation of 1,1-diphenyl- 
2-n-hexylcyclopropane which was expected to be formed by 
the addition of the radical across the double bond of the 
octene was achieved in 7% yield. The structure of the 
cyclopropane was proved by correspondence of its infrared 
spectrum and physical properties with those of an authentic 
sample obtained from the decomposition of 4-n-hexyl-5,5- 
diphenylpyrazoline. 

Information concerning the mode of reaction of car- 
benes with olefins was obtained from a study of dibromo- 
carbene additions to cis- and trans-2-butene. The re- 
actions proceeded as formulated below. 

















CH, r 
CH, y: | o 
Sc==c + :CBr, > NY 1 
H~ cH 
. CH, 
Br 
CH, CH, XV 
- =cO + :;CBr, > Br 
H H CH; 
CH, 


To explain the stereospecificity of these additions one 
comes to the conclusion that the intermediate state must 
be represented by either Figure (a) in which both sides of 
the double bond are attacked simultaneously or by Figure 
(b) in which the carbon-carbon bond angles are the same 
as those in propane. 


CH,-CH-CH-CH, 
\ / 


CBr 


(a) (b) 


CH.,- CH- a CH, 
~CBr 


The experimental evidence clearly indicates that no 
long-lived, stable diradical intermediate such as Figure 
(b) exists here, for this diradical would be expected to give 
an equilibrium mixture of products. This is borne out by 
the work of Skell and Woodworth who obtained an equilib- 
rium mixture of the same products when the trichloro- 
methyl radical was added to either cis- or trans-2-butene. 
If the diradical in Figure (b) undergoes ring closure faster 
than rotation about the C.-C, carbon bond occurs, then the 
possibility of its formation must be admitted. 

To possibly define the structure of the intermediate and 
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determine what olefins would be best suited as traps for 
carbenes, the relative reactivities of a series of olefins 
toward dibromocarbene were determined. On the basis of 
isobutene’s rate being unity, the series is as follows: 


2,3-dimethyl-2-butene > 2-methyl-2-butene > anethole > 
isobutene > 1,1-diphenylethylene > cyclopentene > cyclo- 
hexene, styrene > 1-hexene > allylbenzene 


A comparison of the relative reactivities of olefins 
with dibromocarbene and of their relative reactivities with 
a free trichloromethyl radical shows at once a striking 
difference; for example, styrene is 500 fold more reactive 
than cyclohexene. The difference in the order of reactivi- 
ties of the olefins towards dibromocarbene and the tri- 
chloromethyl radical and the stereospecificity of the di- 
bromocarbene addition reactions is evidence that the 
intermediate is best represented by Figure (a). 
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THE ADSORPTION OF RARE GASES ON HIGHLY 
GRAPHITIZED CARBON BLACK 


(Publication No. 19,304) 


Jerome Greyson, Ph.D. 
The Pennsylvania State University, 1956 


This is an experimental investigation of the adsorption 
of neon and helium on highly graphitized carbon black. The 
results of the experimental work are combined with the 
heretofore unexplained results of a similar investigation 
with the gases krypton and argon. A model is proposed to 
account for the data arising from the experimental studies. 

The construction details and use of an adiabatic ad- 
sorption calorimeter for the measurement of heats of ad- 
sorption are described. The resulting heat of adsorption 
curves and isotherms for helium and neon are shown to 
have the characteristics associated with adsorption on an 
energetically homogeneous surface. 

The interpretation of the data is concerned with the 
monolayer capacity of an adsorbent and the magnitude of 
the lateral interaction contribution to the energy of ad- 
sorption. It is shown that anomalies, inherent in any the- 
ory that the monolayer capacity of an adsorbent is inde- 
pendent of the adsorbed gas, disappear if one simply 
assumes that adsorbed gases are liquid-packed on a sur- 
face. The liquid packing monolayer capacities are shown 
to be consistent also with the capacities predicted from the 
heat of adsorption curves, Finally, it is shown that there 
is, common to all of the rare gases studied, a first layer 
lateral interaction contribution which is a factor of about 
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six smaller than might be predicted from thermodynamic 
considerations. An examination of these values and those 
estimated for higher layers, for each of the gases, shows 
that the lateral interaction energy probably passes through 
a maximum as higher layers are adsorbed. Such energy 
changes are shown to be analogous to those predicted for 
compressed liquids and dense gases upon expansion. 
Therefore, with the knowledge that adsorbed gases are 
liquid packed on a surface, it is proposed that the state of 
aggregation of an adsorbed film is that of a compressed 
liquid which decreases in density for coverages greater 
than a monolayer. 
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STUDIES ON NOVEL LINEAR 
AND CYCLIC SILOXANES 


(Publication No. 19,311) 


Francis Patrick MacKay, Ph.D. 
The Pennsylvania State University, 1956 


The problem of synthesizing organosilicon acids and 
esters in which the functional group is linked to carbon is 
one to which considerable effort has been directed. Some 
success was attained through the use of sodiomalonic 
ester. However, the platinum-catalyzed addition of a sili- 
con hydride to a compound containing a double bond of- 
fered the possibility of achieving a more practical synthe- 
sis, 

Methyldichlorosilane was added to butyl acrylate in the 
presence of platinum-on-charcoal, The adduct resulting 
from this reaction gave butyl propionate when treated with 
dilute acid or base. This indicated that the addition 
product was butyl a-methyldichlorosilylpropionate (I). 





Cl Cl 
CH,SiH + CH, = CHCOOC,H, ——>CH,Si - CHCOOC,H, 
Cl Cl CH, 


I 
CH,CH,COOC,H, + (CH,SiO, 5) n 


(OH)™ 

(HO) 
Compounds which contain a silyl group attached to a car- 
bon atom which is @ to a carbonyl group are known to be 
hydrolytically unstable. 

Methyldichlorosilane was also added to butyl metha- 
crylate. The adduct from this reaction when treated with 
concentrated hydrochloric acid and glacial acetic acid 
gave a stiff acidic polymer. No butyl a-methylpropionate 
was obtained. This was taken to indicate that the silyl 
group had added to the 6-carbon atom of the methacrylate 
ester. 








Cl Cl 
CH,SiH + CH, = CCOOC,H, ->CH,SiCH,CHCOOC,H, 
Cl cE, Ci .. ch, 


The possible extension of the reaction to other silanes 
and olefins was investigated, No product was obtained 
from the attempted additions of trichlorosilane and di- 
methylchlorosilane to methyl methacrylate. However, a 
15% yield of product was obtained when dimethylchloro- 
silane was added to 2-ethylhexyl methacrylate. Phenyl- 
dichlorosilane and methyldiethoxysilane were successfully 
added to methyl methacrylate. The attempted additions of 
methyldichlorosilane, phenyldichlorosilane and methyl- 
diethoxysilane to acrylonitrile and methacrylyl chloride 
were unsuccessful, 

The addition of methyldichlorosilane to methyl metha- 
crylate showed that the highest yields were obtained from 
those reactions in which the temperature was kept below 
90°C. This was done by using hexane as the solvent or by 
using a 100% excess of the low-boiling silane. Yields up 
to 90% of theoretical were obtained using 2% platinum-on- 
charcoal or a few drops of a 5% water-solution of chloro- 
platinic acid as the catalyst. No product was obtained 
when the addition was tried with rhodium-on-charcoal, 
palladium-on-carbon or Raney Nickel as the catalyst. 

The methyl methacrylate-methyldichlorosilane adduct 
was cohydrolyzed with trimethylchlorosilane to give a se- 
ries of (2-methyl-2-carbomethoxyethyl) methylpoly- 
siloxanes (II). 


cl CH; q 
(CH,),SiCl + CH,SiCH,CHCOOCH, HO __.. (CH) Si-O - Si - 0 | - SCH); 
CH, CH, 
CHCH, 
Coocn, 
q jn = 1,2,3 








As an additional proof that the silyl group had added to 
the B-carbon atom of the methacrylate esters, (2-methyl- 
2-carboethoxyethyl)heptamethyltrisiloxane was prepared 
from the ethyl methacrylate-methyldichlorosilane adduct 
and through the malonic ester synthesis. The physical 
properties of the products were compared and found to be 
identical. Also, a-methyl-8-trimethylsilylpropionic acid 
was prepared from the methyl methacrylate-methyl di- 
chlorosilane adduct and through the malonic ester synthe- 
sis. The physical properties of the products were identi- 
cal as were the melting points of the p-bromoanilide 
derivatives, 

A cyclic siloxane (III) was also synthesized. It was 
hoped that the aromatic rings would be sufficiently close 
to show the shifts in the ultraviolet absorption spectrum 
which Cram found in his smaller cyclophanes (IV). 


a. (CHs). 
tg eo 
/ \ / \ 


O O (CH,)m (CH), 


\ / \ / 
Ox, *O 
(CH,). (CH,), m=n= 2 to 6 


Ii IV 
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The ultraviolet absorption of the cyclic siloxane was 
measured and compared to that of an open-chain analog, 
p-p’-pentamethyldisiloxanylbenzene. It was found to ex- 
hibit the spectral shifts which Cram observed in his 
smaller cyclophanes (m or n < 4), and which he attributed 
to puckering of the aromatic rings and to transannular 
resonance. 
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RADICAL REACTIONS 
OF BENZENESULFONYL HALIDES 


(Publication No. 19,950) 


James H. McNamara, Ph.D. 
The Pennsylvania State University, 1956 


The photochemical or peroxide initiated addition of 
benzenesulfonyl halides to olefins produced 6-halosulfones 
in good yields. The results of these addition reactions 
were explained by a free-radical mechanism. The f- 
halosulfones prepared were dehydrohalogenated with pyri- 
dine in benzene and it was demonstrated that the dehydro- 
halogenation proceeds by a stereospecific elimination 
process, 

The relative reactivities of benzenesulfonyl halides and 
bromotrichloromethane were determined and the order of 
reactivity was found to be — benzenesulfonyl iodide > ben- 
zenesulfonyl bromide > bromotrichloromethane > ben- 
zenesulfonyl chloride. A competition reaction between 
radioactive benzenesulfonyl bromide* and bromotrichloro- 
methane showed that two different free-radicals, formed 
by the condensation of a radical with an olefin, will ab- 
stract a bromine atom from benzenesulfonyl bromide and 
bromotrichloromethane at the same relative rate. 

The free-radical initiated addition of benzenesulfonyl 
iodide to cis- and trans-2-butenes yields a mixture of di- 
astereoisomers. The same diastereoisomer was sSepa- 
rated from the adducts of benzenesulfonyl iodide with both 
cis- and trans-2-butenes. Sulfur dioxide offered little or 
no competition to benzenesulfonyl iodide for cis- and 
trans-2-butenes. It was shown that the free-radical co- 
polymerization of sulfur dioxide with cis- and trans-2- 
butene is not stereospecific. 

A calculation of some minimum rates of the free- 
radical addition of benzenesulfonyl halides to olefins was 
made. The significance of these relative rates was dis- 
cussed, 
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and received the degree of Bachelor of Science in Chem- 
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sistantship and received the degree of Master of Science 
in Chemistry in January 1953. He continued graduate 
study at The Pennsylvania State University from 1952 to 
1956 holding a graduate teaching assistantship for four 
years and received the degree of Doctor of Philosophy in 
Chemistry, August 1956. 144 pages. $1.90. Mic 57-360 


THE REDUCTIVE AMINOLYSIS OF CARBOHYDRATES 
(Publication No. 19,952) 


Thomas Joseph Micich, Ph.D. 
The Pennsylvania State University, 1956 


The reductive aminolysis of carbohydrates involves the 
reaction of a carbohydrate with hydrogen in the presence 
of an amine and a nickel catalyst to produce low molecular 
weight amines and hydroxyamines. A study was made of 
the hydrogenolysis of sucrose in the presence of morpho- 
line, pyrrolidine, dimethylamine, and diethylamine. In the 
case of morpholine, the products identified were 1,2- 
dimorpholinoethane, 1,2-dimorpholinopropane, 4-ethanol- 
morpholine, and 4-isopropanolmorpholine. Analogous 
products have been identified in the reductive aminolysis 
involving pyrrolidine and dimethylamine, except that in the 
latter case N,N,N’,N’-tetramethylpropylenediamine was 
not identified. No attempt was made to identify the prod- 
ucts obtained with diethylamine because of the lack of re- 
activity observed with this compound. The major product 
in all reactions was the 1,2-diaminoethane derivative. 

For the reactions involving morpholine (pK, 8.55) and 
pyrrolidine (pK, 11.25) it has been found that the ratio of 
two carbon to three carbon fragments is 4.7:1 in both 
cases. Therefore it appears that the degradation of su- 
crose is independent of the basicity of the amine and of the 
type amine present. A mechanism has been postulated 
which involves initial degradation of sucrose to two and 
three carbon aldehydic and ketonic intermediates. All re- 
action products were separated and purified by repeated 
fractional distillation. Analyses were carried out by 
potentiometric titration methods. 

In order to explain the presence of primary and 
secondary nitrogen in the products of these reactions, a 
series of hydrogenolysis reactions were carried out on 
secondary amines and tertiary dibasic amines employing 
Similar conditions to those of the reductive aminolysis 
reactions. N,N,N’,N’-tetramethylethylenediamine was 
hydrogenolyzed to a considerable extent at both 175°and 
200°. In this reaction the major type of cleavage involved 
the carbon-carbon bond. N,N,N’,N’-tetramethylpropylene- 
diamine was found to be resistant to hydrogenolysis at 
175° while at 200° carbon-nitrogen cleavage was the pre- 
dominant reaction. Dimethylamine, diethylamine, and 
pyrrolidine were also found to undergo hydrogenolysis 
under the conditions employed. In this study, the extent of 
hydrogenolysis was determined by potentiometric titration 
methods. 
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In an attempt to devise a rapid analytical method for 
the determination of tertiary amines in the presence of 
primary and secondary amines it was found that the ba- 
sicity of morpholine decreased progressively with in- 
creasing concentrations of formaldehyde. An explanation 
of this behavior involved the dissociation of the hydroxy- 
methylol derivative to a free base and formaldehyde 
followed by neutralization of the free base. The constancy 
of equilibrium constants calculated for the dissociation, 
R,NCH,OH =~ R.NH + CH,O over a wide range of 
formaldehyde concentrations confirmed this idea. 

The addition of formaldehyde to dialkylaminoalkyl- 
amines, R,N(CH,),NH., where n is equal to two and three 
led to an increase in the basicity of the tertiary nitrogen 
to the extent that its titration was indistinguishable from 
the titration of an aqueous solution of sodium hydroxide, 
while a continuous decrease in the basicity of the primary 
amino nitrogen was observed with increasing concen- 
trations of formaldehyde. This behavior was explained in 
terms of hydrogen bond ring formation in the hydroxy- 
methylol derivative to form stable seven and eight mem- 
bered rings. Dialkylaminoalkylamines, where n is equal 
to four and five gave only decreases in basicity in the 
presence of increasing concentrations of formaldehyde. A 
possible explanation was found in the existence of a hydro- 
gen bond ring structure in the free base and the absence of 
cyclic structure in the hydroxymethylol derivative. The 
equilibrium constants for the dissociation of the mono- 
hydroxymethylol derivatives were calculated. The results 
confirmed the existence of an unusual effect in those di- 
alkylaminoalkylamines containing two and three methylene 
groups. The ring structure in the hydroxymethylol de- 
rivative of 3-dimethylaminopropylamine has been sug- 
gested as chemical evidence for the existence of a linear 
hydrogen bond. 
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VOLTAMMETRIC STUDIES AT 
THE GRAPHITE ELECTRODE 


(Publication No. 19,312) 


Joseph Burton Morris, Ph.D. 
The Pennsylvania State University, 1956 


In view of the possible voltammetric applications of a 
graphite indicator electrode, the threefold purpose of this 
investigation was to improve the method of electrode 
preparation and surface renewal, to describe the behavior 
of the electrode by making a complete study of a reversi- 
ble system at the electrode through the application of ex- 
isting theories of diffusion and thermodynamic 





reversibility to the results of the experimental work, and, 
finally, to demonstrate the general application of the elec- 
trode to voltammetry. 

A new and successful method of preparing the elec- 
trode was developed, Basically, the problem was one of 
reproducibility of measurements. The problem was 
solved by impregnating a spectroscopic graphite rod with 
paraffin by an evacuation technique, electrically insulating 
the rod surface with a dielectric skin (G. E. Glyptal), and 
machining a new surface with a lathe which gave surfaces 
nearly identical in geometric area, The test for repro- 
ducibility of these freshly lathed surfaces was made by 
electrolyzing a solution of ferricyanide in excess KCl with 
three different electrodes, As a group analysis, the pre- 
cision in current measurements was 1.4 per cent average 
deviation, and half-wave potentials could be reproduced 
within 0.002 volt. In general, the reproducibility of these 
measurements is superior to any measurements previ- 
ously reported which have been made with solid elec- 
trodes. 

The behavior of the electrode was ascertained by some 
selected theoretical studies. The polarization ranges 
were found to be more extended than any solid electrode 
known. Current-voltage curves obtained manually with 
solutions of ferri- and ferrocyanide demonstrated the 
thermodynamically reversible characteristics of this 
couple at the graphite electrode-solution interface. 
Current-time studies gave results which coincided excel- 
lently with predicted behavior at a ‘restricted linear dif- 
fusion” electrode. 

Voltammetric studies involving variables such as the 
effect of changing polarization rates, and changing concen- 
trations of supporting electrolyte and electroactive spe- 
cies were made on the ferri- ferrocyanide couple and on 
cupric and silver ions. Increased polarization rates 
caused enhancement of currents as expected. Changes in 
concentration of electroactive species gave corresponding 
changes in currents. Although Ig/C values slightly de- 
creased with increasing concentration of the electroactive 
ions, estimations of these species can be made with the 
graphite electrode with good accuracy. Changes in the 
type and concentration of supporting electrolytes did not 
alter the current-voltage curve characteristics of the 
electroactive ions. In non-complexing media, the cupric 
ion gave a deposition wave, whereas in KCl, the cupric ion 
reduction was a two-step process for all concentrations of 
KCl studied. 

Emphasis in this investigation was laid on inorganic 
studies since most of the previous work has been centered 
on organic oxidations, however, the electrode behavior of 
hydroquinone, quinone, aniline and eleven substituted ani- 
lines were investigated in a qualitative fashion. The 
hydroquinone-quinone system showed irreversible charac- 
teristics at the electrode but gave current-voltage curves 
which were reproducible. Aniline and the substituted ani- 
lines also gave reproducible waves which showed expected 
irreversible characteristics. The half-wave potentials of 
the substituted anilines were compared with the half-wave 
potential of aniline, and correlations were made with the 
polar effect of the various substituent groups. There was 
a relationship noted between the ease of electrical oxi- 
dation and the polar substituent constants. Methods of 
further investigation were proposed for this study. 
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THE THERMODYNAMICS OF PALLADIUM HYDRIDE 
AND PALLADIUM DEUTERIDE 
BETWEEN 15° AND 340°K. 


(Publication No. 19,953) 


Donald Miller Nace, Ph.D. 
The Pennsylvania State University, 1956 


Palladium is an exothermic absorber of large volumes 
of hydrogen. The purpose of this investigation was to de- 
termine the low temperature thermodynamic properties of 
palladium hydride in order to detect any characteristics 
that may indicate the true status of the hydrogen atoms. 

A 30°C, absorption isotherm, free of hysteresis effects, 
for hydrogen dissolved in a highly active palladium black 
has been measured and found to agree very closely with a 
previously investigated desorption isotherm in which equi- 
librium was established by a heat treating technique. 
Equilibrium has never reportedly been obtained for ab- 
sorption of hydrogen in palladium below 160°C. Isosteric 
heats of desorption for palladium hydride and palladium 
deuteride have been measured and compared to those in 
the literature. 

An adiabatic calorimeter was built in which the heats 
of absorption and desorption of hydrogen and of deuterium 
in palladium black were measured. The heat capacity 
contribution due to the absorbed hydrogen atoms in pal- 
jadium hydride at a composition of nearly Pd,H was also 
measured in the adiabatic calorimeter over small tem- 
perature intervals from 16° to 340°K. A similar study of 
palladium deuteride was made. 

A theory is proposed in which hydrogen absorbed in 
palladium is covalently bonded to palladium atoms. On the 
basis of an anomaly in the heat capacity curve at 55°K., 
four hydrogen atoms are believed to be bound to certain 
corner palladium atoms in the palladium lattice to form a 
tetrahedral structure PdH,. The entropy at the absolute 
zero of temperature has been calculated from experi- 
mental data and found to verify the possibility of several 
different arrangements of the PdH, molecules on the 
lowest energy sites of the palladium lattice. Evidence of 
the nuclear spin varieties which would be present in PdH, 
has also been found below 55°K. 

At temperatures above 55°K., when the PdH, molecule 
is able to rotate, the hydrogen atoms begin to move 
through the metal by a continuous combination of (1) ro- 
tation about a parent palladium atom into a position of 
overlap with a neighboring palladium atom, and (2) bonding 
to, and subsequent rotation about, this new parent pal- 
ladium atom. This mechanism of hydrogen diffusion which 
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is proposed explains recent neutron diffraction patterns 
and nuclear magnetic resonance information. 

A heat capacity curve has been derived for the PdH, 
model and found to agree with the heat capacity curve 
calculated from experimental data from 0° to 120°K. 
Above 120°K. dissociation processes are postulated. 

A new theory has been developed to explain hysteresis 
in absorption and desorption isotherms of the palladium- 
hydrogen system. The mechanism, which is possible be- 
cause of the covalently bonded hydrogen model, also ex- 
plains the formation of two phases for the system and the 
compositions at which the two breaks in the equilibrium 
absorption isotherm occur, 
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KINETICS AND MECHANISM OF THE ALKYLATION 
OF ALKYL PHENYL KETONES 


(Publication No. 19,955) 


William Lloyd Rellahan, Ph.D. 
The Pennsylvania State University, 1956 


Alkyl phenyl ketones were treated with ethereal sodium 
triphenylmethide to obtain the corresponding enolates, 
Subsequent alkylation of the enolates at 30°C. by alkyl hal- 
ides showed the reaction to be first-order in enolate. 

The rate of the reaction between the sodium derivative 
of butyrophenone and alkyl bromides with a-branching was 
in the order methyl > ethyl >> i-propyl < t-butyl. For 
the same salt and alkyl bromides with §B-branching, the 
reaction-rate series was ethyl > n-propyl > i-butyl >> 
neopentyl, Benzyl chloride and ethyl iodide reacted with 
butyrophenone enolate at the same rate and ten times 
faster than ethyl bromide. 

These facts supported a postulated bimolecular nucleo- 
philic substitution mechanism in agreement with previous 
investigations of the alkylation of similar enolates. The 
rates of alkylation with tertiary- or ary-alkyl halides indi- 
cates that there is a significant S,1 contribution to the 
transition state in these cases, 

The relative rates of the reaction between the sodium 
derivatives of seven n-alkyl and two sec-alkyl phenyl ke- 
tones and ethyl or methyl halides indicate that a 
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substituent, adjacent to the carbonyl group of the ketone, 
affects the ease of attainment of the transition state 
through its inductive effect or through its additional steric 
requirements, 

The rate constant for a typical reaction increased by a 
factor of about two past the second half-life when there is 
no branching on the a-carbon atom, A hypothesis that this 
increase was due to the dissociation of aggregated reactant 
ion-pairs was tested by determining the average molecular 
weight of the particles in solutions of 0.04 - 0,13 M, the 
concentration range in which the work was carried out. 
This average molecular weight was constant. 

The equilibrium constant for the reaction between a- 
ethylbutyrophenone and the sodium derivative of butyro- 
phenone was shown to be approximately 1 x 107°. 
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A THERMODYNAMIC INVESTIGATION 
OF COMPOUND FORMATION IN 
CYCLOPENTANE-2,2-DIMETHYLBUTANE MIXTURES 
FROM 0°K. TO 298.16°K. 


(Publication No, 19,957) 


Richard Nelson Selby, Ph.D. 
The Pennsylvania State University, 1956 


The solid-liquid phase diagram for the system cyclo- 
pentane, 2,2-dimethylbutane shows a maximum at the 
composition corresponding to 66.6 mole percent cyclo- 
pentane. A maximum in the liquid-vapor diagram at the 
Same composition is also reported for the system. The 
purpose of the present investigation was to determine 
whether the components of this mixture behave as a com- 
pound or a solid solution as the mixture is cooled to 0°K. 

Thermal measurements were made in Calorimeter G 
of the Cryogenic Laboratory. Heat capacities of a mixture 
of 0.66602 mole cyclopentane, 0.33398 mole 2,2-dimethyl- 
butane were measured from 15 K. to 298,16°K. The melt- 
ing point, heat of fusion, and heat of vaporization at 
298.16 K. were also determined for the mixture. In ad- 
dition, the properties of a second order rotational tran- 
sition which was found to start at 62.5°K. were obtained. 

The entropy of the mixture at the absolute zero was 
calculated from data for the components of the mixture 
and data obtained for the mixture in the present investi- 
gation. The value obtained indicates that the components 
of the 2:1 mixture behave as a compound, the units of 
which consist of one molecule of 2,2-dimethylbutane and 
two of cyclopentane. This compound was shown to exist in 
five isomeric forms at the absolute zero, and its 





properties are far removed from those of its components 
below its melting point. As the compound melts, it ap- 
pears to revert to a solution of the components. 

To study the effect of excess cyclopentane on the com- 
pound formation, a similar study was made on a mixture 
of 0.69327 mole cyclopentane and 0.30673 mole 2,2- 
dimethylbutane. The results of this study confirm the 
compound formation mentioned above. The excess cyclo- 
pentane in this mixture, over the composition of a 2:1 mix- 
ture, is completely soluble in the rotating compound but 
forms a separate phase as rotation of the compound stops. 
This excess cyclopentane undergoes a rotational transition 
as it goes into solution in the rotating cyclopentane-2,2- 
dimethylbutane compound, 
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SOME PHYSICAL AND CHEMICAL METHODS IN THE 
STUDY OF I. ELECTRODEPOSITED NICKEL AND 
Il. THE DENTAL ENAMEL-FLUORAPATITE SYSTEM 


(Publication No. 19,474) 


Charles Edwin Ring, Ph.D. 
Indiana University, 1956 


The effects of 1,5-naphthalene disulfonic acid and sac- 
charin in the plating bath upon the surface structure and 
properties of electrodeposited nickel were investigated. A 
thin series (500 A) and a thick series (25 py) of deposits 
were prepared in the presence of 0 to 20 grams of 1,5- 
naphthalene disulfonic acid per liter. Two thick series 
(25 uw) of deposits were prepared in the presence of 0 to 10 
grams of saccharin per liter. The thin deposits were 
stripped and examined by electron microadiography, elec- 
tron diffraction, x-ray diffraction, specular reflectance, 
and diffuse reflectance methods, The thick deposits were 
examined by electron microscopy, x-ray diffraction, 
specular reflectance, and diffuse reflectance methods. It 
was concluded that the presence of 1,5-naphthalene disul- 
fonic acid in the bath had no effect on the thin deposits. 

Up to 0.3 to 0.4 gram of 1,5-naphthalene disulfonic acid 
per liter rapidly increased the specular reflectance and 
surface smoothness, decreased the diffuse reflectance 
rapidly, and slowly decreased the crystal size of the thick 
deposits. Up to 0.1 to 0.15 gram of saccharin per liter 
rapidly increased the specular reflectance and surface 
smoothness, rapidly decreased the diffuse reflectance, and 
decreased the crystal size of the thick deposits. Above 
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these concentrations of the addition agents a slow reversal 
of the above effects was noted, 

High resolution x-ray powder diffraction and infrared 
absorption spectroscopy were used in investigating the 
dental enamel-fluorapatite system. A curved crystal 
Guinier type powder diffraction apparatus was designed 
and constructed. This apparatus was found to be 40 times 
more sensitive than a conventional 57.3 mm commercial 
powder camera to NaCl in KCl (detected 0.05 percent NaCl 
in KCl). It was possible to differentiate between fluorapa- 
tite and hydroxyapatite, but not possible to detect small 
amounts of one in the other with this apparatus. Infrared 
methods based on differences in the spectra of the two 
apatites in the 16 to 18 micron region were developed. 
Hydroxyapatite and fluorapatite have an absorption band at 
16.6 ». Hydroxyapatite has a band at 17.8 » which is 
shifted to 17.5 p» in fluorapatite. For a given intensity of 
the 16.6 » band the intensity of the 17.5 » fluorapatite band 
is less than the corresponding 17.8 » hydroxyapatite band. 
Four absorbance ratio methods and an area ratio method 
were developed which were accurate to 1.0 to 5 percent of 
the sample in determining the fluorapatite content of 
dental enamel, The x-ray and infrared methods were ap- 
plied to the investigation of powdered dental enamel that 
had been treated with NaF, Na,SiF,, and Na,PO,F at fluo- 
ride concentrations of 10 to 10,000 ppm and initial pH 
values of 3, 5, and 7. X-Ray diffraction patterns indicated 
that the apatite which was present after treatment was 
dominantly hydroxyapatite. The infrared area ratio 
method gave results which indicated that appreciable 
amounts of fluorapatite were formed in some of the NaF 
treated samples, and that fluorapatite was not formed dur- 
ing the Na,SiF, treatments. 175 pages. $2.30. Mic 57-366 
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PHYSICO-CHEMICAL ASPECTS 
OF MICROSCLEROTIA FORMATION 
IN VERTICILLIUM ALBO-ATRUM 9 


(Publication No. 19,397) 


Joseph Gerald Becker, Ph.D. 
Purdue University, 1956 





Major Professor: C. L Porter 


The purpose of the present investigation was to learn 
the nature of the physiological processes governing micro- 
sclerotia formation in Verticillium albo-atrum R, & H., 
and to find out how these processes may be controlled by 
chemical and physical agents. 

V. albo-atrum 9 proved valuable as study material, by 
yielding 4 stable types of cultures, with a gradation of 
microsclerotia-forming ability on basal medium. Parallel 
studies were made on all types. 

The mycelium was chemically analyzed, Melanin was 
ascertained as the pigment responsible ior the black color 
of the microsclerotium. N/P ratios were higher in micro- 
sclerotial mycelium than in non-microsclerotial types. 
Polyphenolase activity was demonstrated in mycelial 











extracts of the microsclerotial types. The enzyme was 
present in much lower levels in the non-microsclerotial 
types. Ability to produce microsclerotial and polypheno- 
lase was determined for all types at 20 C, 25 C, and 30 C., 
Polyphenolase activity at 30 C could be considered insig- 
nificant. Activity was maximal at 25 C. For any one type, 
there was good correlation of polyphenolase activity and 
microsclerotia formation under a variety of conditions. 

Redox substances poising the medium beyond a certain 
optimum range of oxidation-reduction potential selectively 
inhibited microsclerotia formation and polyphenolase ac- 
tivity, without marked effect on overall growth. Quinone 
fungicides provided the same specific toxicity. Certain 
phenols however, indluced incipient microsclerotia for- 
mation. 

Extracts of a microsclerotial type caused a non- 
microsclerotial type to produce extensive microsclerotia, 
The ability was not retained on subculture. 

An inhibitor of microsclerotia formation could not be 
demonstrated in extracts of the non-microsclerotial types. 
Attempts to detect an endogenous substrate for poly- 

phenolase in cell extracts and broth filtrates of micro- 
sclerotial and non-microsclerotial types was unsuccessful, 

It is proposed that an endogenous polyphenolase sub- 
strate is produced by the microsclerotial types, and that 
this substrate acts as an inducer for the enzyme. 
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THE EVALUATION OF A BACTERIAL METHOD 
FOR DETERMINING THE DIGESTIBILITY 
OF FOOD AND FEED PROTEINS 


(Publication No. 19,401) 


Earl W. Cole, Ph.D. 
Purdue University, 1956 


Major Professor: Edwin T. Mertz 


An evaluation has been made of a bacterial method 
used for the determination of the digestibility of food and 
feed proteins, The procedure involves an initial digestion 
of the sample with pepsin, followed by a final digestion 
using Pseudomonas aeruginosa, a highly proteolytic bac- 
terium., The resulting metabolic products, released from 
the protein sample, are measured by means of a colori- 
metric ninhydrin procedure, 

The bacterial method was investigated with two objec- 
tives in mind, The first was to gain some insight into the 
mode of action of Pseudomonas aeruginosa on proteins and 
to identify the ninhydrin color-producing substances which 
were among the end products of the protein digestion. A 
qualitative analysis by paper chromatography showed that 
the end products contained free amino acids, ammonia and 
probably peptides. Using specific methods of analysis, it 
was demonstrated that Pseudomonas aeruginosa first at- 
tacked the protein and liberated amine acids. The maxi- 
mum quantity of amine acids occurred in the digest after 
three to four days. These amine acids were then deami- 
nated with a release of ammonia which reached a maxi- 
mum in five days. Finally, after a seven day digestion 
period, approximately two-thirds of the ninhydrin color 
produced was due to free amine acids while the remainder 
of the color was due chiefly to ammonia, 
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The second objective of this investigation was to de- 
termine the general applicability of the bacterial method 
for obtaining the digestibility values of a variety of foods 
and feeds, some of which had been subjected to various 
types of processing. Among these proteins tried were, 
breakfast cereals, soybean meal (both raw and heat 
treated), cotton seed meal and hydrolyzed poultry feather 
meal, Rat in vivo digestibility values were also deter- 
mined for some of these proteins and with few exceptions, 
the in vivo value agreed within ten percent with the bac- 
terial value of the sample examined. 

82 pages. $1.50. Mic 57-368 


KINETICS AND SPECIFICITY 
OF RAT LIVER LACTIC DEHYDROGENASE 


(Publication No. 19,819) 


James Ralph Florini, Ph.D. 
University of Tlinois, 1956 


As part of a series of studies of the catalytic proper- 
ties of lactic dehydrogenzse (LDH), an enzyme recently 
crystallized from rat liver in this laboratory (1), the ki- 
netics and specificity of the enzyme were investigated. 
The major object of this research was to obtain infor- 
mation on the mechanism of action of LDH, and in particu- 
lar to determine the exact role of H* in this reaction. In 
addition, a preliminary study of the effects of dietary anti- 
metabolites on enzyme synthesis was carried out. The re- 
sults of this work may be summarized as follows: 

1. Analytical techniques for the enzymatic determination 
of DPN*, DPNH, and pyrivate were developed; these 
are described in some detail. 

2. The kinetic constants for the LDH reaction were de- 
termined by studies of the variation in initial reaction 
rate (as measured by the change in optical density at 
340 mu) with reactant concentrations. These constants 
were obtained from both sides of the equilibrium at a 
series of pH’s between 6.1 and 9.9. The kinetic formu- 
lation of Alberty (2) was used. The calculations were 
simplified considerably by the development of tech- 
niques similar to those previously suggested by Dixon | 
(3) for single substrate systems. These studies indi- 
cate that at least one ternary complex is involved in the 
reaction mechanism, that there are no groups on the 
active site of the enzyme which have pK’s in the pH 
range studied, and that hydrogen ion is involved only in 
those kinetic steps in which pyruvate associates with or 
dissociates from free enzyme or enzyme-coenzyme 
complex. It is suggested that LDH is instrumental in 
facilitating the formation of the conjugate acid of the 
pyruvate carbonyl group, and a possible intermediate 
structure is proposed, 

3. D(-) lactate does not take part in the LDH reaction. 
This is also true of TPN*t and TPNH at low enzyme 
concentrations, but at very high LDH concentration (5.0 
x 107° M) a change in O.D. at 340 mp occurs which is 
presumably attributable to a change in TPNH concen- 
tration. 

4, The optimum pH of the LDH reaction from the pyruvate 
side of the equilibrium is 6.3; from the lactate side, 
the optimum pH is 9.3. The maximum turnover number 





from the pyruvate side at pH 6.3 is about 15 times that 
from the lactate side at pH 9.3. 

). Addition to the diet of azaserine, 6-methyl tryptazan, or 
cysteic acid had no effect on the levels of LDH observed 
in rat liver. It was noted that considerable variation in 
“normal” LDH levels can be expected in this type of 
study. 
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STUDIES ON THE BIOSYNTHESIS OF CHOLESTEROL 
(Publication No. 19,827) 


Carl Louis Hake, Ph.D. 
University of Illinois, 1956 


The major portion of this work dealt with the effect of 
thiamine as a coenzyme on cholesterol biosynthesis. The 
radioactive tracer technique of study was used throughout. 
Potassium acetate -1-C* was used as substrate. No di- 
rect effect upon cholesterol biosynthesis could be shown in 
whole animal studies, and as a consequence, a liver ho- 
mogenate system was developed. Both cholesterol, as its 
digitonide, and fatty acids were isolated. Incorporation 
into the latter was used as an index of the over-all me- 
tabolism of the homogenate. In all studies, including thia- 
mine deficient homogenates and neopyrithiamine and thia- 
minase treated homogenates, there was no direct effect of 
thiamine deficiency upon incorporation of substrate into 
cholesterol. From these results it could not be demon- 
strated that thiamine is necessary as a coenzyme on the 
pathway of cholesterol biosynthesis. 

Farnesal and 4,4-dimethylcholesterol were studied as 
possible intermediates on the pathway of cholesterol bio- 
synthesis. Using the trapping technique, no radioactivity 
was found in these compounds after they were reisolated 
from the homogenate, indicating that they are not inter- 
mediates. A slight inhibitor effect of cholesterol bio- 
synthesis was demonstrated for farnesal and farnesol, in- 
dicating that this effect could be a property of the farnesyl 
radical. 

Semicarbazide hydrochloride was used as a trapping 
agent for free aldehyde groups present during cholesterol 
biosynthesis. There was no decrease in cholesterol in- 
corporation above that in fatty acids incorporation at all 
concentrations used, indicating that no compound contain- 
ing the aldehyde group is an intermediate in cholesterol 
biosynthesis. 

A study of the fatty acid fraction isolated from the rat 
liver homogenate was made. Paper chromatography 
showed that the majority of the activity incorporated into 
this fraction was found in the long chain fatty acids. This 
supported an earlier assumption that the activity in this 
fraction could be used as an index to the overall metabo- 
lism of the homogenate. 
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Separation of the fatty acids and cholesterol synthe- 
sized by the homogenate into free and esterified fractions 
showed that almost all of the activity incorporated was 
found in the unesterified fractions of these compounds, 
This is a direct contrast to whole animal and liver slice 
studies. 120 pages. $1.50. Mic 57-370 


STUDIES ON THE SYNTHESIS AND PROPERTIES 
OF CERTAIN 1,4-THIAZEPINES 


(Publication No. 17,509) 


Carl Arnold Johnson, Ph.D. 
State College of Washington, 1956 


The cyclization of N-8-chloropropionyl- L-cysteine has 
been studied under a variety of conditions. Treatment of 
this compound (0.025 M) with two equivalents of sodium 
hydroxide at 85-90° for two hours resulted in two products. 
The properties and analytical data indicate that the major 
product was optically active hexahydro-5-oxo-1,4-thiaze- 
pine-3-carboxylic acid. The properties of the other prod- 
uct indicate that it may be the cyclic dimer. When the 
cyclization was carried out at reflux temperatures, the 
1,4-thiazepine obtained was optically inactive. Cyclization 
of 8-chloropropionyl-L-cysteine at 85-90° and higher con- 
centration (0.25 M) resulted in a lower yield of the 1,4- 
thiazepine and a greater yield of the presumed cyclic 
dimer. When the reaction was carried out with sodium 
hydroxide in liquid ammonia, a cyclic product having the 
same properties as the presumed dimer resulted. 

A product obtained from the similar treatment of B- 
chloropropionyl- DL-penicillamine (0.025 M) at 85-90° was 
shown to be cyclic and probably DL-hexahydro-2,2- 
dimethyl-5-oxo-1,4-thiazepine-3-carboxylic acid. 

N-Carbobenzyloxy-6-chloro- L-alanyl- D-penicillamine 
methyl ester was prepared by condensation of D-penicill- 
amine methyl ester with N-carbobenzyloxy-f-chloro-L- 
alanine. Cyclization of this compound was studied under a 
variety of conditions and the isolation of cyclic products 
was accomplished. However, a satisfactory method of 
preparation of pure products in reasonable yield was not 
achieved. 47 pages. $1.50. Mic 57-371 


HIGH ENERGY PHOSPHATE PRODUCTION 
IN NORMAL, HYPOTHYROID, AND UREMIC RATS 


(Publication No. 19,017) 


Robert Taylor Marshall, Ph.D. 
Northwestern University, 1956 


Chairman: Smith Freeman 


Studies were undertaken to determine the effect of an 
acute loss of kidney function upon the production of high 
energy phosphate bonds (adenosine triphosphate (ATP) and 
adenosine diphosphate (ADP)) in the liver and heart mus- 
cle of albino rats (also see 1). A comparison was made 
both for normal and hypothyroid animals. The rate of 
formation of the high energy compounds was measured by 





following the rate of incorporation of P** labeled phosphate 
into ATP and ADP in the intact animal. Thyroidectomy 
was produced by I'**. The animals were killed and the la- 
bile compounds stabilized as rapidly as possible by freez- 
ing. The compounds to be studied were then isolated from 
a perchlorate extract of the tissues by means of a Dowex-1 
formate resin column (2), which will remove these sub- 
stances from solution. The substances were eluted frac- 
tionally by means of suitable eluents. Paper chromatogra- 
phy was likewise employed to permit further fractionation 
of the eluate. The isolated fractions were quantitated and 
their specific activities determined. The specific activity 
of the tissue inorganic phosphorus was likewise followed. 

The difference in synthesis of ATP (realtive specific 
activity using the tissue IP as precursor) was highly sig- 
nificant between the normal and nephrectomized rat heart 
(P < .01) whereas the ADP was probably significant 
(P < .05). In the hypothyroid rat heart, the difference in 
rate of ATP and ADP turnover was probably significant 
(P < .05 and P < .02). 

The synthesis of ATP of rat liver reveals the difference 
between the normal control and nephrectomized rat to be 
very highly significant (P < .01). The means are much 
closer in the hypothyroid liver and the significance much 
less (P < .05 in both ATP and ADP). 

This data suggests an uncoupling of oxidative phos- 
phorylation. The basis for this may be related to the 
presence of a toxic substance in the tissue. The experi- 
ment has not eliminated a possible lowering of oxidation in 
the uremic animals nor rigorously upheld Zilversmit et al 
(3) postulates of the precursor-product relationship. 

An increased specific activity of IP occurred in the 
hypothyroid heart and liver in comparison to the euthyroid 
rat suggesting an altered membrane permeability. 

The ATP was increased in the heart of both normal and 
hypothyroid nephrectomized rats. The ATP was also in- 
creased in the heart of hypothyroid rats with intact renal 
function. 


1, Marshall, Robert T., “The Effect of Hypothyroidism on 
the development of Uremia.” Unpublished Master’s 
Thesis, Northwestern University, 1952. 

2. Hurlbert, R. B., Schmitz, H., Brumm, A. F. and Potter, 
V. R., Nucleotide Metabolism, Il. Chromatographic 
Separation of Acid-soluble Nucleotides. J. Biol. Chem. 
209, 23, 1954. 

3. Zilversmit, D. B., Entenman, C. and Fishler, M. C., On 
the Calculation of “Turnover Time” and * Turnover 
Rate” from Experiments Involving the Use of Labeling 
Agents. J. Gen. Physiol. 26, 325, 1943. 
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CHEMICAL, PHYSICAL, AND BIOLOGICAL STUDIES 
OF A CHEMICALLY TREATED BOVINE PLASMA 


(Publication No. 19,498) 
Jorge Luis Padr6én, Ph.D. 
The University of Oklahoma, 1956 
Major Professor: M.R. Shetlar 


The utilization of animal plasma as a substitute for 
human plasma has been highly impractical due to the 
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presence of both antigenicity and non-specific reactions. 
Many attempts have been made to eliminate the factors 
responsible for these reactions. One of the approaches 
has been the use of animal plasma previously treated with 
formaldehyde and heat. 

Present studies indicated that treatment of bovine 
plasma with formaldehyde and heat resulted in the follow- 
ing: 4 

1. Loss of capacity to induce the production of anti- 
bodies in rabbits and to cause in vitro cross reactions with 
either normal bovine plasma or human plasma. 

2. Inability to cause either non-specific hemaggluti- 
nation or hemolysis of human erythrocytes (unlike un- 
treated plasma). 

3. Disappearance of the conventional globulin and al- 
bumin fractions as demonstrated by electrophoretic and 
immunochemical determinations. 

4. Average particle weights similar to those of normal 
plasma proteins but increased particle weight in one 
preparation indicated that aggregation may occur in the 
process under certain conditions. 

5. No qualitative differences in the amino acid patterns 
of chemically treated bovine plasma and normal bovine 
plasma. Increased concentrations of lysine, leucine and 
arginine in chemically treated bovine plasma as compared 
to normal, 

6. The presence of free amino sugars, fructose, and 
glucose as compared to only glucose in the normal plasma. 
No differences were noted in the bound sugars found in 
chemically treated bovine plasma and normal bovine 
plasma (galactose and glucosamine were found in all 
cases), 

7. No differences among the various batches of chemi- 
cally treated bovine plasma in amino acids, carbohydrates 
and formaldehyde content. 

8. Increased urea excretion in values beyond those 
which can be ascribed to the injected proteins. 

9. Increased plasma protein levels after excessive 
bleeding when chemically treated bovine plasma is given 
intravenously to rabbits. 

10. Incorporation in the liver of larger amounts of I 
in rats injected with I’*’ labeled rat plasma and I** labeled 
chemically treated bovine plasma as compared to those 
given I'*' labeled human serum albumin and I’* labeled 
normal bovine plasma. 

It was concluded that formaldehyde and heat treated 
bovine plasmas had been rendered non-antigenic but the 
possibility of toxicity was indicated by the increased ex- 
cretion of urea. 97 pages. $1.50. Mic 57-373 
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THE ISOLATION, STRUCTURE, AND ROLE 
OF A PHENOL FROM ZEA MAYS 


(Publication No. 19,325) 


Robert J. Suhadolnik, Ph.D. 
The Pennsylvania State University, 1956 





An important function of amino acids is to supply 
energy for metabolism. In animals and microorganisms 
energy is obtained from the oxidative deamination of amino 
acids by the enzymes, D,L-amino acid oxidases. These 
enzymes have not been isolated from plants. However, it 





may be that the naturally occurring phenols are involved 
in the oxidation of amino acids in plants. 

The object of this work was to study the oxidation of 
amino acids by a phenolic compound isolated and charac- 
terized from Zea mays. An unsuccessful attempt was 
made to isolate amino acid oxidase, 

Germinated corn was mascerated in cold acetone. The 
acetone was distilled and the lipids were extracted from 
the aqueous residue with benzene and petroleum ether. 

The phenol was extracted with diethyl ether which was dis- 
tilled leaving an aqueous solution from which the impure 
phenol crystallized. On crystallizations from water and 
ethanol, the compound melted at 168.5-169.5° C (d) cor- 
rected. The crystals were monoclinic and consisted of 
51.62% carbon, 4.28% hydrogen, 6.58% nitrogen, and 37.95% 
oxygen. A molecular weight of 214 by x-ray diffraction 
measurements compared with 211 from the empirical for- 
mula, C,H,O.N. 

The compound was soluble in 5% sodium hydroxide, in- 
soluble in water, bicarbonate, and 5% hydrochloric acid 
indicating that carboxyl and amino groups were absent, but 
suggesting an enol, phenol, mercaptan, amide or imide. 

The infrared absorption spectrum had maxima at 3.03, 
3.27, 6.02, 6.24, 6.82, and 8.07 » which are characteristic 
of maxima due to NH, OH, =CH, amide C=O, C=C, and 
ethers. 

Numerous tests for functional groups indicated an 
amide or imide and a p-dihydric phenol. 

Acetylation of the phenol produced a compound melting 
at 148-149° C and no longer reduced Tollen’s reagent nor 
gave a coloration with ferric chloride. Alkaline hydrolysis 
of the phenol appeared to hydrolyze a primary amide form- 
ing ammonia and a £,y-unsaturated-y-lactone. 

Oxidation of the phenol with Ag.O in ether and in water 
gave absorption maxima at 240 and 440 mp. The same 
maxima were obtained when catechol and hydroquinone 
were oxidized with Ag,O. 

On the basis of the evidence accumulated, the most 
probable structure appears to be 





OH O 
O CH,C~ 
ff i, 
CH, NH, 
O 
OH 


2,5-dihydroxy-3,4-dioxymethylenephenylacetamide 


This structure would be expected to function like a p- 
diphenol, hydrolyze to ammonia, andform a lactone. 

In the biological studies, the phenolic compound reduced 
2,6-dichlorophenolindophenol anaerobically in Tris buffer 
(pH 7.2) at 37° C. The rate of dye reduction was appreci- 
ably increased when acetonized enzyme extract or amino 
acids were added. When both enzyme extract and amino 
acids were added, the rate of dye reduction was not further 
increased, This increased rate of dye reduction may not 
be due to enzyme activity, but to the addition of amino 
acids or metallic ions in the extracts. 

Aerobic studies using the Warburg respirometer were 
negative. The reason may be that tyrosinase does not oxi- 
dize phenols substituted in the 2-position nor does it oxi- 
dize p-hydroquinone in the absence of a “primer” such as 
catechol. 
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Attempts to isolate D,L-amino acid oxidases in corn 
and tobacco were unsuccessful. It may be that these 
enzymes are labile, present only at certain stages of de- 
velopment or located in specific organs as leaves, stalk, 
or roots. 
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OBSERVATIONS ON THE RARE EARTHS: 
ELECTROCHEMICAL STUDIES OF RARE EARTH 
METAL SALTS IN VARIOUS NON-AQUEOUS SOLVENTS 


(Publication No. 19,811) 


Glenn Wherry Cullen, Ph.D. 
University of Illinois, 1956 


Relatively active metals have been electrodeposited 
successfully in various basic non-aqueous solvents. 
Putman and Kobe (2) were able to electrodeposit directly 
magnesium, sodium, and lithium from ethylenediamine so- 
lutions of the metal salts. Zimmerman (3), in this labo- 
ratory, attempted direct electrodepositions of various 
rare earth metals from ethylenediamine solutions of an- 
hydrous rare earth metal acetates, halides, and nitrates. 
Presence of the free metals in the cathode deposits was 
indicated by the reducing character of the material. X-ray 
powder diffraction analysis did not bear out the presence 
of the metals. Aftandilian (1), also in this laboratory, 
continued the study employing as solutes rare earth metal 
nitrates prepared by the reaction of the rare earth metal 
oxides with nitrogen(IV) oxide. Aftandilian reported that 
the vacuum-heated cathode deposits yielded x-ray dif- 
fraction evidence for the presence of the free metals. 

It has been the purpose of this investigation to extend 
the electrodeposition studies of the previous two workers. 
Lanthanum was chosen as a typical rare earth metal. As 
solutes, anhydrous lanthanum nitrate (prepared by the 
method described by Aftandilian) and anhydrous lanthanum 
bromide (prepared by reaction of the oxide with hydrogen 
bromide) were employed. Anhydrous ethylenediamine, and 
ethylenediamine to which known quantities of water were 
added, were used as solvents. Dimethylformamide was 
also studied briefly as a possible solvent. 

Due to the nature of both the solvents and solutes, 
moisture and carbon dioxide were excluded carefully at all 
times. 


The solubilities and conductances of the two salts in 





the two solvents were measured, When compared to the 
results recorded by Zimmerman and Aftandilian, the 
values of the specific conductance of pure ethylenediamine, 
the value for the solubility of lanthanum nitrate in ethyl- 
enediamine, and the lack of an exothermic reaction on dis- 
solution of lanthanum nitrate in pure ethylenediamine all 
indicate that the former attempts to electrodeposit the 
rare earth metals were carried out in ethylenediamine 
which contained small quantities of water. Therefore the 
solubilities and conductances of lanthanum nitrate in 
ethylenediamine were measured as a function of solvent 
water content. 

Conductance studies indicated that the two salts be- 
haved as weak electrolytes in both solvents. Water 
present in ethylenediamine alters greatly the solubility of 
lanthanum nitrate in the solvent but apparently does not 
affect the strength of either lanthanum nitrate or bromide 
as an electrolyte in ethylenediamine. Lanthanum nitrate 
is only sparingly soluble in pure ethylenediamine, and the 
solubility of lanthanum bromide is too low to allow practi- 
cal electrodeposition studies. 

Attempted electrodepositions of lanthanum were car- 
ried out in anhydrous ethylenediamine, ethylenediamine 
containing water, and pure dimethylformamide solutions of 
lanthanum nitrate and bromide in various cells. The 
dimethylformamide-nitrate system was found to be im- 
practical due to a comparatively violent reaction between 
the anolyte and catholyte. 

Light grey non-metallic appearing cathode deposits 
were generally obtained from electrodepositions in the 
ethylenediamine-nitrate systems. Translucent gelatinous 
deposits were obtained in all cases from electrodepo- 
sitions carried out in the dimethylformamide-bromide 
solutions. 

The deposits were vacuum-heated in an attempt to ag- 
glomerate any free metal present. 

X-ray diffraction analysis indicated the presence of 
lanthanum hydroxide in the untreated cathode deposits, and 
microscopic examination of the vacuum-heated deposits 
revealed the presence of black metallic spheres regard- 
less of the water content in the ethylenediamine-nitrate 
systems. Thus, the effect of water on the electrodepo- 
sitions is not clear cut (the free metal does not react with 
the solvent containing water). Although the black spheres 
and reaction of the material with acid are indicative of the 
presence of the free metal, this was not borne out by x-ray 
diffraction analysis. X-ray analysis was considered to be 
inconclusive in the presence of the metal oxide or hy- 
droxide due to the possibility that these materials absorb 
completely rays diffracted from the metal. 

Heat treatment of the deposits from the dimethyl- 
formamide-bromide system yielded no metallic appearing 
spheres. The deposits reacted partially with acids. The 
heated deposits yielded diffraction lines for lanthanum 
oxide, but patterns were not obtainable of the unheated 
deposit. 


1. Aftandilian, V.D.: Doctoral Dissertation, University of 
Illinois, 1954. 
2. Putman, G.L., and Kobe, K.A.: Trans. Electrochem. 
Soc. 74, 609 (1938). 
3. Zimmerman, P.A.: Doctoral Dissertation, University 
of Illinois, 1951. 
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A NEW TYPE OF PEROXY COMPOUND 
OF ZIRCONIUM 


(Publication No, 19,097) 


Peggy Morison Hurst, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Edwin M, Larsen 


A peroxy compound of zirconium which had been pre- 
viously prepared but not studied was investigated and 
found to be an insoluble sodium peroxyzirconate with 
several interesting properties. 

The material was prepared by treating solutions of 
zirconium salts or insoluble compounds such as the hy- 
drated oxide or the phosphate with sodium hydroxide — 
hydrogen peroxide (or sodium peroxide) mixtures. The 
course of the reaction and the appearance and composition 
of the product varied somewhat depending upon the con- 
centrations and ratios of the reactants, the temperature at 
which the reaction was carried out, and the way in which 
the product was handled. 

With widely varied conditions, material was obtained 
which when wet and freshly prepared had a composition 
which can be expressed in terms of mole ratios (in a man- 
ner similar to mineral analyses) as sodium oxide : zir- 
conium oxide : peroxide oxygen = 0.3-0.4: 1.0: 1.0-1.3. 
When air-dried the product can be easily crushed to a fine 
powder and the mole ratio of zirconium oxide : peroxide 
oxygen is about 1.0: 1.0. 

Infrared absorption spectroscopy and X-ray diffraction 
powder techniques, as well as chemical analyses, were 
employed in the study of the insoluble sodium peroxy- 
zirconate. Its chemistry may be summarized as follows: 

(1) It contains peroxide of three different levels of 
stability. The least stable is that in excess of a mole 
ratio of peroxide oxygen : zirconium oxide of 1.0: 1.0. 
This is lost merely by air-drying wet precipitates. The 
peroxide in the range 0.6-1.0 moles of peroxide oxygen / 
mole of zirconium oxide can be lost by hydrolysis, by 
aging, following titration with acid, and perhaps in other 
ways. Its loss by hydrolysis appears to be accompanied 
by a loss of sodium. The remaining peroxide is stable for 
years, 

(2) The sodium in air-dried insoluble sodium peroxy- 
zirconate can be replaced by potassium, magnesium, cal- 
cium, and barium, without decomposition. 

(3) The peroxyzirconates decompose on ignition to 
give the corresponding zirconates and zirconium oxide. 

(4) Insoluble sodium peroxyzirconate absorbs carbon 
dioxide from the air, and possibly carbonate from solution, 
to the extent of 0.2-0.4 of a mole of carbon dioxide / mole 
of zirconium oxide. The calcium and barium exchange 
products, and to a lesser extent the magnesium exchange 
product, also contain carbonate. The infrared spectra of 
these compounds resemble those of basic carbonate of 
several elements. 

(5) Insoluble sodium peroxyzirconate and the potas- 
Sium exchange product can be titrated irreversibly with 
dilute acids. The titration appears to be related to the 
hydrolysis of the material, the loss of peroxide, and the 
Carbonate content. The alkaline earth exchange products 
cannot be titrated. 

It is concluded that the insoluble sodium peroxyzircon- 
ate with which this work was principally concerned is the 


salt of an isopoly acid and that it is formed by the conden- 
sation of a more highly peroxidized soluble sodium peroxy- 
zirconate, with the elimination of hydrogen peroxide. The 
mole ratios of sodium oxide : zirconium oxide which were 
obtained indicate that the aggregates of insoluble sodium 
peroxyzirconate contain three to five zirconium atoms, or 
multiples of those numbers. It is considered that the most 
stable peroxide is bridging peroxide between zirconium 
atoms, that the peroxide of intermediate stability is termi- 
nal peroxide protected by sodium, which may be lost by 
hydrolysis, and that the least stable peroxide is hydrogen 
peroxide of crystallization or -O-O-H. The absorption of 
carbon dioxide and the resemblance of the infrared spectra 
of the peroxyzirconates to those of basic carbonates indi- 
cate that the insoluble sodium peroxyzirconate contains a 
hydroxyl group or groups. 139 pages. $1.85. Mic 57-376 


COMPLEXES OF COBALTIIII) 
CONTAINING COORDINATED FLUORIDE ION 


(Publication No. 19,019) 


William Richard Matoush, Ph.D. 
Northwestern University, 1956 


Interest in elucidating the role of fluoride ion in com- 
plex formation prompted investigation of some fluoride- 
containing cobalt complexes of the type, [Coen,ab]** °F +’, 
Compounds in this series were obtained by employing the 
following preparative approaches: (1) synthesis from 
simple salts, (2) treatment of an appropriately substituted 
complex with hydrofluoric acid to effect replacement of an 
acid sensitive group (e. g. carbonate or nitrite) or coordi- 
nated water by fluoride ion, (3) displacement of coordi- 
nated chloride by the use of silver fluoride, and (4) substi- 
tution of groups on fluoro complexes made available by the 
other procedures. For the preparative method involving 
use of silver ion to effect displacement of bound chloride, 
a reaction medium consisting of alcoholic hydrofluoric 
acid was found to give results not obtainable in the usual 
aqueous system. 

The complexes receiving greatest attention in this 
study and typifying the series investigated are the cis and 
trans difluorobis(ethylenediamine)cobalt(III) ions. These 








were structurally differentiated by resolution of the red- 
colored cis complex through the l-dibenzoyltartrate and 
assignment of the trans configuration to the other isomer, 
which is of characteristic green color. 

In addition to its preparation by resolution, the d-cis 
difluoro complex was obtained by reaction of the analogous 
optically active dichloro complex (levo) with silver ion in 
alcoholic hydrofluoric acid. Other species especially pre- 
parable by this method were d-cis [Coen,NH,F]° ” and d-cis 
[Coen,.NO.F]**(the latter also obtained by resolution of the 
racemic form) as well as the trans isomer of the fluoro- 
nitro complex. Structural assignment in the latter case is 
based on the retention of the original trans structure of the 
chloronitro complex, support for which is given by the 
optical retention during formation of the various cis com- 
plexes, aad 

Fluoroaquo, fluorochloro and fluorobromo complexes, 
provisionally assigned the cis configuration, were prepared 
in aqueous solution by substitution reactions originating 
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with the trans difluoro bifluoride salt. In unsuccessful at- 

tempts to use the latter for preparation of the fluoroam- 

mine complex by reaction with ammonia in ethylene glycol, 
OCH,] + ' 

the complex, Coen, OCk , was isolated. 

Reaction of d-cis [Coen,F,]** with various reagents 
that would be expected to yield the carbonato or oxalato 
complex was conducted to determine whether these trans- 
formations might occur with optical inversion of configu- 
ration. However, rotatary dispersion curves suggested 
that in every case the asymmetric transformation involved 
retention. For the previously described reactions of opti- 
cally active species carried out in alcoholic hydrofluoric 
acid, retention of configuration was also indicated. 

Comparison of absorption spectra of the cobalt fluoro 
complexes with spectra for analogous chloro and bromo 
compounds revealed that decrease in the size of the halo- 
gen is accompanied by a hypsochromic shift of absorption 
maxima, 

Kinetic investigation was made of aquation and base hy- 
drolysis reactions of the cis and trans difluorobis(ethyl- 
enediamine)cobalt(III) ions and racemization of the d-cis 
complex. The acid dependence of aquation of these spe- 
cies and the fact that the aquation rate of the trans com- 
plex increases on going to a deuterium oxide medium can 
be interpreted in terms of a reaction mechanism involving 
first, protonation of the fluoro complex and then, simul- 
taneous coordination of water and discharge of hydrogen 
fluoride, the latter process being the rate determining 
step. Polarimetric kinetic data for d-cis [Coen,F,]* * sug- 
gest that the overall racemization of the complex proceeds 
through a mutarotation -- concomitant with an acid- 
dependent monoaquation -- following which the optical 
center is destroyed by way of an undetermined reaction 
path. The virtual acid independence observed for this 
final racemization step and the fact that protonation of the 
fluoroaquo ion would probably involve an excessive ac- 
cumulation of charge appear to rule out an acid dependent 
mechanism. 

The rates of aquation and base hydrolysis of trans 
[Coen,X,]*' were observed to increase in the order, X = F, 
Cl, Br, which is a trend of reactivity paralleling that for 
halides bound to carbon. Correlating with the relative 
bond labilities reflected by this rate trend is an inverse 
order of activation energies for aquation of the complexes. 

As part of this study on fluoro complexes, some at- 
tempts were made to prepare tetra- and pentafluoroam- 
mines of cobalt(III), but no well-characterized compounds 
were obtained. 138 pages. $1.85. Mic 57-377 
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STRUCTURAL STUDIES OF KETONE-DERIVED 
a- ENOL-y-BUTYROLAC TONES 
AND THEIR ALKYLATION PRODUCTS 


(Publication No. 17,502) 
James William Cleary, Ph.D. 
State College of Washington, 1956 


The product resulting from the condensation of cyclo- 
hexanone with diethyl oxalacetate was shown to have the 





structure of an a-enol-y-butyrolactone. The 
cyclohexanone-derived lactone underwent reactions typical 
of the aldehyde-derived a-enol-y-butyrolactones: 

1. Formation of a p-nitrogenzoate enol ester. 

2. Pyrolysis to form a mixture of ethyl cyclohexyl- 
ideneacetate and ethyl cyclohexen- 1-ylacetate. 

3. Bromination and cleavage to yield ethyl a-bromo- 
cyclohexylideneacetate (from which a-bromocyclo- 
hexylideneacetic acid and cyclohexen-1-ylmethyl 
phenyl sulfone were prepared). 

4, Hydrolytic cleavage to form a-hydroxy-f-(1- 
hydroxycyclohexyl)-acrylic acid y-lactone. (The 
product was synthesized also by the condensation of 
ethyl pyruvate with cyclohexanone by means of so- 
dium hydride under the conditions of the Stobbe con- 
densation; this reaction is a new example of the 
Stobbe condensation.) 

5. Decomposition in alkali to generate cyclohexanone, 

To the extent that infrared absorption spectra can be used 
to indicate structures, the a-enol-y-butyrolactone struc- 


ture was supported by these spectra. 
RCOO— ) \7*> HCOOC 4H H» COOC4H 5 
O==C C 


2°5 
<4 
BrCCOOH 
BrCCOOCH, = C) 


ade CoH .SO,CH, 
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The sodium salt of the cyclohexanone-derived a-enol- 
y-butyrolactone was treated with benzyl-type chlorides to 
yield alkylation products which were shown to have the 
structures of enol ethers. The 1-naphthylmethyl alkyl- 
ation product was saponified to form an enol ether lactone 
carboxylic acid, which in turn was decarboxylated to yield 
B-(1-hydroxycyclohexyl)-a-(1-naphylmethoxy)-acrylic acid 
y-lactone. This enol ether lactone carboxylic acid under- 
went hydrolytic cleavage of the enol ether group and de- 
carboxylation to yield a-hydroxy-f-(1-hydroxycyclohexyl)- 
acrylic acid y-lactone. The enol ether structures and the 
structure of the a-hydroxy lactone are supported by their 
infrared spectra, 

The product of the condensation of acetone with diethyl 
oxalacetate was shown to have the structure of an a-enol- 
y-butyrolactone, to form an enol p-nitrobenzoate, and to 
form an enol ether when the sodium salt was treated with 
p-nitrobenzyl chloride. These structures were supported 
by their infrared absorption spectra. 

In addition, some comments are included on the relation 
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RO—-C=——— C-COOC 5H. RO—C == C=COOH 


Le — OG 


R = 1-Cy pHa CH - 


gh, HO—C ——CH 


| . 
Oo=C 
No 


between the condensation of carbonyl compounds with di- 
ethyl oxalacetate and in the Stobbe condensation; the 
probable difference appears to be in the transformation of 
the intermediate lactone carbanion into a more stable an- 
ion. In the diethyl oxalacetate condensation (Y = O), the 
enolate ion is the more stable anion; and in the Stobbe 
condensation (Y = Hz), the enoate ion is the more stable 
anion. The inability of the diethyl oxalacetate anion to 


Se 
Y=C——C-CO0C5H. Y=C—— C-COOC2H 5 


a <=—- o=c a — Fr o=c we 


O==C C 
~~ %, oe ~\ ‘NX 
r™ rs’ So OT 


Y #0 Y2#H 


react with ketones in general (in contrast to the Stobbe 
condensation) appears to be a consequence of the relative 
stability of this anion as compared to the diethyl succinate 
anion. 54 pages. $1.50. Mic 57-378 


POTENTIAL ANTIMETABOLITES; 
ATTEMPTED SYNTHESES OF AMIDES 
OF p-AMINOMANDELIC ACID; SYNTHESIS OF 
THREO-2-DICHLOROACETAMIDO-1- 
(3,4,5-TRIME THOXY PHENYL)-1,3- PROPANEDIOL; 
SYNTHESES OF AMIDES 
OF 3,4,5-TRIMETHOXYBENZOIC ACID 


(Publication No. 18,095) 


Alfonso R. Gennaro, Ph.D. 
Temple University, 1956 





Part A. Attempted Syntheses of Amides of p-Amino- 
mandelic Acid: N-Substituted amides of p-aminomandelic 
acid show a close structural relationship to p-amino- 
benzoic acid, an essential metabolite for the growth of 
certain bacteria. Since the sulfonamides are known to be 
physiologically antagonistic to p-aminobenzoic acid, and 
are therefore bacteriostatic, it seemed plausible to pre- 
pare isosteres of the sulfonamides with a view to produce 
more potent bacteriostatic agents. The reaction scheme 
adopted involved first the preparation of p-nitromandelic 
acid, acetylation to the O-acetyl-p-nitromandelic acid, 
conversion to the acid chloride followed by reaction with 
an amine to form the O-acetyl-p-nitro-N-substituted 
amides, partial hydrolysis to remove the acetyl group and 
finally reduction of the nitro group to the amine. 

The reaction of the O-acetyl-p-nitro acid chloride with 
heterocyclic amines could not be accomplished except in 
the case of 2-aminothiazole, Also attempted reduction of 
the nitro group led to indefinable products. Removal of 
the acetyl group without hydrolysis of the amide was 
easily accomplished using dilute acetone-sodium hydrox- 
ide at 0°. 








Many variations of the previously described scheme, in 
an attempt to form amides of p-nitromandelic acid, p- 
acetamidomandelic acid and p-benzamidomandelic acid by 
use of the acetone complexes or N,N’-dicyclohexylcarbo- 
diimide as the condensing agent were without success, 

In our hands, using the methods described, the desired 
heterocyclic amides of p-aminomandelic acid could not be 
synthesized. Improved methods for the preparation of p- 
nitromandelic acid, the O-acetyl derivative and the acid 
chloride have been devised. 


Part B. Synthesis of threo-2-Dichloroacetamido-1- 
(3,4,5-trimethoxyphenyl)-1,3-propanediol: This compound 
is an analog of chloramphenicol, a known antibiotic. 

The recent characterization of many of the active prin- 
cipals of crude drugs repeatedly indicates the presence of 
the 3,4,5-trimethoxyphenyl moeity and its possible physio- 
logic value. In view of this fact this grouping was incorpo- 
rated into the chloramphenicol structure. To synthesize 
the compound gallic acid was methylated to give 3,4,5- 
trimethoxybenzoic acid and then converted to the acid 
chloride. Reaction of the acid chloride with either di- 
methyl cadmium or acetoacetic ester in the presence of 
sodium ethoxide followed by hydrolysis yielded 3,4,5-tri- 
methoxyacetophenone. This compound on bromination to 
the w-bromoacetophenone and subsequent reaction in the 
Gabriel synthesis afforded w-amino-3,4,5-trimethoxy- 
acetophenone hydrochloride. Dichloroacetylation employ- 
ing dichloroacetyl chloride in toluene, methylolation with 
formaldehyde and finally reduction of the carbonyl group 
by the Meerwein-Pondorf-Verley method gave the desired 
product, 


Part C. The Syntheses of Amides of 3,4,5-Trimethoxy- 
benzoic Acid: A series of N-substituted, saturated hetero- 
cyclic amides of 3,4,5-trimethoxybenzoic acid were pre- 
pared by the reaction of the acid chloride with two moles 
of the amine in benzene. Attempts to prepare the aro- 
matic heterocyclic amides (e. g. 2-pyrimidyl, 2-pyridyl) 
using the same procedure, but employing pyridine as the 
acid acceptor failed, In this latter case the same com- 
pound was always isolated, regardless of which amine was 
used in conjunction with the acid chloride. Complete 
identification of this compound has not been attained. 

An anomalous reaction was noted in Part A, in which 
O-acetyl-p-nitromandelyl chloride and the unsaturated 
heterocyclic amine, in pyridine, were used. 

When the N,N’-dicyclohexylcarbodiimide, in tetra- 
hydrofuran, was employed as the condensing agent, the 
product isolated was not the expected amide. This sub- 
stance was shown to be a compound formed by interaction 
of one molecule of 3,4,5-trimethoxybenzoic acid with one 
of the double bonds of the carbodiimide structure of the 
condensing agent. 88 pages. $1.50. Mic 57-379 











THE THERMAL DECOMPOSITION OF 
a-BENZHYDRYLBENZOIN AND RELATED COMPOUNDS 


(Publication No, 19,825) 
Arthur Harvey Goldkamp, Ph.D. 
University of Illinois, 1956 


a-Benzhydrylbenzoin, when heated to temperatures of 
160-200°, has been found to decompose to give equimolar 
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amounts of sym-tetraphenylethane, benzoin and benzil, all 
in good yield. Determination of the rate of the reaction 
over a 30-fold range in initial concentration shows that the 
reaction is not bimolecular, The data, however, are con- 
sistent with first order kinetics. 

The use of a variety of solvents for the decomposition 
also shows that the rate is practically independent of sol- 
vent polarity. Thus, possible ionic mechanisms can be 
ruled out, 

Demonstration of radical intermediates was achieved 
by running the reaction in B-naphthol. In this solvent, con- 
siderable quantities of diphenylmethane are produced in 
addition to sym-tetraphenylethane. However, neither B- 
naphthol nor other phenolic substances showed any inhibi- 
tory effect on the reaction. In accord with these obser- 
vations, a short chain, free radical process is concluded 
to be the principle, and probably exclusive, mode of de- 
composition. The mechanism which has been formulated 
for the decomposition consists of initial dissociation to the 
free benzhydryl and a-benzoin radicals, followed by 
dirnerization of the benzhydryl radical and disproportion- 
ation of the a-benzoin radical. 

sym- Tetraphenylethanol has been found to decompose 
thermally in a similar manner to give diphenylmethane, 
tetraphenylethane, benzophenone and benzhydrol; the ratio 
of diphenylmethane to tetraphenylethane was not signifi- 
cantly altered by considerable dilution of the starting ma- 
terial with an inert solvent. The products of this decompo- 
sition are formulated as arising from dimerization and 
disproportionation reactions of benzhydryl and a-hydroxy- 
benzhydryl radicals which result from dissociation of 
sym-tetraphenylethanol. 
~The rate of decomposition of sym-tetraphenylethanol, 
however, is less than that of a-benzhydrylbenzoin by a 
factor of 30 or more. This fact is best interpreted on the 
basis of contributing ionic resonance structures in the 
transition state for dissociation of a-benzhydrylbenzoin. 
In addition to these two compounds, other aryl substituted 
ethanols have been discussed on the basis of their relative 
reactivities in this reaction. 

The methyl ether of a-benzhydrylbenzoin has been 
synthesized and its thermal decomposition also shown to 
give rise to sym-tetraphenylethane. 

Formation of sym-tetraphenylethane at room tempera- 
ture from the anion of a-benzhydrylbenzoin gives evidence 
for free radical dissociation of the anion to give the benz- 
hydryl radical and benzil ketyl. Analogous behavior of 
Similarly-constituted anions has been discussed in the 
light of this observation. 148 pages. $1.95. Mic 57-380 





THE SYNTHESIS AND REARRANGEMENT OF 
BROMOHYDRINS IN THE CYCLOHEXANE SERIES 


(Publication No. 19,829) 


Robert Junior Harder, Ph.D. 
University of Illinois, 1956 


All of the four diastereoisomeric racemates of 2- 
bromo-4-phenylcyclohexanol, three of the four possible 
diastereoisomeric racemates of 2-bromo-1-methyl-4- 
phenylcyclohexanol and one racemate of 2-bromo-5- 
phenylcyclohexanol have been synthesized, and the 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


configurations of these bromohydrins have been assigned. 
The two isomers of 2-bromo-4-phenylcyclohexanone have 
also been prepared, and their configurations have been as- 
Signed. In addition, evidence for the structures and con- 
figurations of several other new cyclohexane and cyclo- 
pentane derivatives has been presented. 

In the reactions of the bromohydrins with silver oxide 
in hexane, the “axial effect” has been shown to be a con- 
trolling factor, with the exception of the rearrangement of 
2°-bromo-4£-phenylcyclohexanol, The axial effect is also 
of importance in the ring-opening reactions of cis- and 
trans-4-phenylcyclohexene oxide. In consequence, the 
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phenyl group exerts an influence on the course of reaction, 
even though the group is removed from the reaction site. 

In the reactions of the bromohydrins with isopropanolic po- 
tassium hydroxide, the axial effect does not control product 
composition, 

A correlation, similar to that reported for a number of 
hydroxy steroids, has been found to exist between the 
infrared spectra and the configurations of nine secondary 
cyclohexanols, five of which contain an a-bromine sub- 
stituent. No such correlation was found in the case of five 
tertiary cyclohexanols. Previously reported correlations 
between the infrared spectra, the ultraviolet spectra and 
the configurations (or conformations) of a-bromoketo- 
steroids (or a-bromocyclohexanones) have been found to 
hold also for cis- and trans-2-bromo-4-phenylcyclo- 
hexanone, 157 pages. $2.10. Mic 57-381 





MERCURIC ACETATE OXIDATION 
OF MONOCYCLIC TERTIARY AMINES 


(Publication No. 19,830) 


Fred Peter Hauck, Jr., Ph.D. 
University of Illinois, 1956 


A series of variously substituted tertiary amines of the 
piperidine type has been prepared and subjected to oxi- 
dation by mercuric acetate in dilute acetic acid at steam- 
bath temperature. 1,2-Substituted bases yielded exclu- 
sively A’-tetrahydropyridines regardless of other 
substituents. Evidence for hydroxylation in addition to 
dehydrogenation was obtained with 1,3-dimethyl-2-ethyl- 
piperidine. 1,3-Substituted piperidines yielded mixtures of 
products of oxidation on each side of the ring. 1,3,3-Tri- 
methylpiperidine gave a mixture of 1,3,3-trimethyl-2- 
piperidone and enamine products of oxidation on the other 
side of the ring. No oxidation occurred with 1,2,2,6,6- 
pentamethylpiperidine, and 2,6-dibenzyl-1,2,6-trimethyl- 
piperidine reacted abnormally. 

Secondary amines such as piperidine and pyrrolidine 
gave no evidence of reaction. N,N-Dimethylbenzylamine 
and N,N-dimethylcyclohexylamine yielded benzaldehyde 
and cyclohexanone, respectively, resulting from hydrolysis 
of the intermediate enamines, 

Many of the tetrahydropyridines resulting from the 
mercuric acetate oxidation of piperidines with no substitu- 
ents in the 2- or 6-position showed a tendency to dimerize 
depending upon the substituents present in the other po- 
sitions. Thus the oxidation product actually isolated in 
these cases was usually the dimer of the tetrahydropyri- 
dine. The dimeric product from 1-methylpiperidine was 
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nas 


shown to be 1,1’-dimethyl- 4’ -tetrahydroanabasine. The 
dimerization reaction appears to be reversible, since long 
standing with methyl acetoacetate converted this dimer to 
N-methylisopelletierine, after decarboxylation, in about 
60% yield. Analogous tetrahydroanabasine structures have 
been assigned to the dimeric products from 1,3-dimethyl- 
piperidine, 1-benzylpiperidine, 2,2-diethyl-1-methyl- 
piperidine, 1,4,4-trimethylpiperidine, 1,3,3-trimethyl- 
piperidine, and 1-ethyl-4-methylpiperidine. Monomers 
with substituents in the 3-position, such as 3,5-diethyl-1- 


methylpiperidine, did not dimerize, and even 4-substituted : 


piperidines yielded isolable monomer in addition to the 
dimeric product. 

The structures of some of the Ai-tetrahydropyridines 
obtained were proved by independent synthesis, but most 
were eStablished on the basis of their infrared spectra and 
chemical reactions as free bases and as salts. An ap- 
preciable shift toward higher wave numbers for the en- 
amine absorption maximum was usually observed on con- 
verting these bases to their perchlorate salts. The 
position of the maximum for the free base was found to be 
characteristic of the substitution on the double bond, 2- 
Alkyl compounds absorbed at 1645-52 cm.~; 3-alkyl, at 
1666-73 cm.~’; and those with no substituents on the 
double bond, 1638-48 cm.~. Careful study of the spectra 
of certain of these tetrahydropyridines and their salts has 
indicated that the shift of the double bond on salt formation 
may not always be complete, yielding mixtures of am- 
monium and immonium forms, 

Several types of enamine reactions were used as ad- 
ditional structural evidence for the A*-tetrahydropyridine 
products. The addition of Grignard reagents to the per- 
chlorate salts gave excellent yields of the corresponding 
2-benzylpiperidines with benzylmagnesium chloride, but 
with ethylmagnesium bromide highly variable results were 
obtained, and methylmagnesium iodide gave either very 
difficultly separable mixtures or no reaction. Repeated 
mercuric acetate oxidation and addition of benzylmag- 
nesium chloride to the intermediate enamine perchlorates 
provided a route to 2,6-dibenzyl-1,2,6-trimethylpiperidine 
from 1,2,6-trimethylpiperidine. The addition of potassium 
cyanide in aqueous medium to the perchlorate salts gave 
excellent yields of the corresponding 2-cyanopiperidines. 
Reaction of these nitriles with lithium aluminum hydride 
in ether resulted in either replacement of the nitrile group 
by hydrogen or reduction to the corresponding 2-amino- 
methylpiperidine depending upon whether or not a 2- 
methyl group was present in the nitrile. The use of the 
Lipp reaction of A°-tetrahydropyridines with formalin as 
a method for determining the type of enamine function 
present was much less successful than characterization 
via the nitrile reduction. 178 pages. $2.35. Mic 57-382 





THE EFFECT OF NUCLEAR SUBSTITUENTS ON 
THE REACTIONS OF SUBSTITUTED STYRENES. 
THE PREPARATION AND REACTIONS 
OF VINYLANISOLES AND VINYLPHENOLS. 


(Publication No. 17,921) 


Henry Emil Hennis, Ph.D. 
University of Missouri, 1956 
Supervisor: Wesley J. Dale 

Strong electron-releasing groups, such as the methoxy 
and the hydroxy group, when situated ortho or para to the 
vinyl group in substituted styrenes, should enhance the 
nucleophilic character of the unsaturated side chain. This 
effect would not be expected in the meta isomers because 
the electron-releasing group and the vinyl group cannot 
interact in these isomers through resonance, 

The three isomeric vinylanisoles were prepared by the 
decarboxylation of methoxycinnamic acids, The ultraviolet 
absorption spectra of these compounds substantiated the 
prediction that the methoxy-vinyl interaction does occur in 
the ortho and para isomers. To demonstrate the enhanced 
nucleophilicity of the vinyl group in these compounds 
chemically, the three isomeric vinylanisoles and anisole 
itself were caused to react with p-nitrobenzenediazonium 
chloride in pyridine. p-Nitrobenzyl-o-methoxyphenyl- 
carbinol, 4’-nitro-4-methoxystilbene, and a mixture of the 
isomeric p-nitrophenylpyridines were obtained from o- 
vinylanisole, p-vinylanisole, and anisole, respectively. 
From the meta isomer, no products could be isolated. o- 
and p-Vinylanisole gave products which are believed to be 
formed by an electrophilic addition of p-nitrobenzene- 
diazonium hydroxide to the active double bond. The meta 
isomer and anisole itself failed to give similar products 
because of the lack of a highly nucleophilic vinyl group. 

O-, m-, and p-Vinylphenol were prepared by the de- 
carboxylation of o-hydroxycinnamic acid, the dehydration 
of methyl-m-hydroxyphenylcarbinol, and the saponification 
of p-vinylphenyl benzoate, respectively. This represents 
anew and improved synthesis of m-vinylphenol and the 
first laboratory preparation of p-vinylphenol. The ultra- 
violet absorption spectra of these compounds indicated 
significant hydroxy-vinyl interaction only in the para iso- 
mer. A preliminary chemical study of the reactions of the 
isomeric vinylphenols with typical electrophilic reagents 
has failed to give conclusive evidence as to the degree of 
enhanced nucleophilicity of the vinyl group. No selectivity 
was indicated among the various possible reaction paths 
and only polymeric products were obtained from most of 
the reactions. It has been demonstrated, however, that the 
vinyl-phenols are extremely reactive compounds and that 
the usual conditions employed in the typical electrophilic 
substitution reactions of phenol itself will not give mono- 
meric products when applied to the vinylphenols. 

2,6-Dimethylphenol was prepared in low yield by two 
methods and several attempts to prepare 2,4-dimethyl-6- 
vinylphenol were unsuccessful. 

In the attempted preparation of p-vinylphenyl tosylate 
by the reaction of the tosylate of p-hydroxybenzaldehyde 
with methylmagneisum iodide via the inverse technique, 
the expected product was not obtained. p-Isopropeny]l- 
phenyl tosylate and p-methylolphenyl tosylate were iso- 
lated from the reaction. It is postulated that in the 
presence of excess aldehyde, the Grignard complex acts 
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as a Tischenko catalyst to give the ditosylate of p- 
hydroxybenzyl p-hydroxybenzoate, which reacts with 
methylmagnesium iodide to afford the products isolated 
from this reaction. 251 pages. $3.25. Mic 57-383 


REACTIONS OF PYRIDAZINE 
(Publication No. 19,573) 


Ralph Harrell Lasco, Ph.D. 
Northwestern University, 1956 


This investigation was concerned with an examination 
of some reactions of pyridazine. This diazine, prepared 
by hydrolyzing 2,5-dimethoxy-2,5-dihydrofuran in the 
presence of hydrazine, was found to react with methyl io- 
dide and n-butyl bromide to form quaternary salts. With 
dimethyl acetylenedicarboxylate in methanol at 0 pyri- 
dazine formed an adduct which was shown to be trimethyl 
pyrrolo(1,2-b)pyridazine-5,6,7-tricarboxylate. This ad- 
duct was converted to a monopotassium salt of the triacid, 
thence to the triacid, and finally to a monoacid, pyrrolo- 
(1,2-b)pyridazine-6-carboxylic acid. 3-Methylpyridazine 
was prepared using the appropriate dihydrofuran and con- 
densed with dimethyl acetylenedicarboxylate to give tri- 
methyl 2-methylpyrrolo(1,2-b)pyridazine-5,6, 7-tricar- 
boxylate. Degradation of this material via the 
monopotassium salt of the triacid and the triacid yielded 
2-methylpyrrolo(1,2-b)pyridazine-6-carboxylic acid. This 
Same acid was prepared by treating 3,6-dimethylpyrida- 
zine with ethyl bromopyruvate and cyclizing the resultant 
quaternary salt. This synthesis in conjunction with the 
similarity of the physical constants of these two series of 
compounds and the analogous pyridine compounds indicated 
that the assigned ring structure was correct. 

Pyridazine N-oxide, 3-methylpyridazine oxide, 3,6- 
dimethylpyridazine 1-oxide, and pyridine N-oxide were 
prepared by oxidation of the appropriate base with hydro- 
gen peroxide. Pyridazine N-oxide proved to be inert to 
nitration and to acetoxylation although under the same con- 
ditions pyridine N-oxide gave 4-nitropyridine N-oxide and 
2-acetoxypyridine. 3-Acetoxymethyl-6-methylpyridazine 
was obtained by treating 3,6-dimethylpyridazine 1-oxide 
with refluxing acetic anhydride but no products were iso- 
lated from similar treatment of 3-methylpyridazine oxide. 
Attempts to convert pyridine N-oxide to a cyanopyridine 
with methanolic potassium cyanide or aqueous potassium 
cyanide and benzoyl chloride failed. Methanolic potassium 
cyanide convernted 4-nitropyridine N-oxide to 4-methoxy- 
pyridine N-oxide, however. 

The addition of phenylmagnesium bromide, n-butyl- 
magnesium bromide and isopropylmagnesium bromide to 
pyridazine gave the corresponding 4-substituted diazine. 
On the other hand, phenyllithium and n-butyllithium re- 
acted with pyridazine to give the 3-substituted base. In the 
case of n-butyllithium a dihydropyridazine was isolated 
which was oxidized to 3-n-butylpyridazine. When n-butyl- 
lithium was added to pyridazine using tetrahydrofuran as 
a solvent instead of ether, a mixture of 3- and 4-butyl- 
pyridazine was obtained. Physical constants and deriva- 
tives served to identify the phenylpyridazines. The struc- 
ture of the butylpyridazines was proven by oxidation to the 
known pyridazinecarboxylic acids. 





Catalytic hydrogenation of pyridazine yielded 1,4-di- 
aminobutane. Similar reduction of 3,6-dimethylpyridazine 
gave 3,6-dimethylhexahydropyridazine. 

The infrared spectra of the compounds prepared in this 
work were recorded. 122 pages. $1.65. Mic 57-384 


1-NAPHTHYLMALEIC ANHYDRIDE 
IN THE DIELS-ALDER REACTION 


(Publication No. 19,841) 


Albert John Lauck, Ph.D. 
University of Illinois, 1956 


1-Naphthylmaleic anhydride has been prepared by two 
independent methods. In the first method, 1-naphthyl- 
succinic anhydride and 3,4-dihydro-1-naphthylsuccinic an- 
hydride, prepared by way of the Stobbe condensation with 
a-tetralone, were treated with two molar quantities of N- 
bromosuccinimide for each double bond introduced into the 
molecule to form 1-naphthylmaleic anhydride. In the sec- 
ond method, 1-naphthylacetronitrile was condensed with 
ethyl formate to give a-formyl-1-naphthylacetronitrile. 
Then hydrogen cyanide was added to the carbonyl group 
and the cyanohydrins were isolated as a mixture of the 
threo and erythro acetates. Acetic acid was eliminated 
from the molecules by treatment with aqueous sodium bi- 
carbonate and distillation. The resulting 1-naphthylmaleo- 
nitrile and 1-naphthylfumaronitrile were separated by 
crystallization and distillation. Hydrolysis of 1-naphthyl- 
maleonitrile with polyphosphoric acid gave 1-naphthyl- 
maleic anhydride plus traces of 1-naphthylmaleimide and a 
red solid molecular complex of the composition of one 
molecule of 1-naphthylmaleonitrile and four molecules of 
1-naphthylmaleic anhydride. 1-Naphthylfumaronitrile 
under the same conditions gave small amounts of 1-naph- 
thylmaleic anhydride and 1-naphthylfumaramide plus a tar. 
The second method is favored over the first method, since 
relatively large quantities of materials can be used in the 
various steps and each step can be carried out in one day. 

1-Naphthylmaleie anhydride reacted with 1,3-butadiene 
and 2,3-dimethyl-1,3-butadiene to give one adduct diacid 
after hydrolysis in each case; cyclopentadiene gave an ad- 
duct diacid and an adduct anhydride after hydrolysis. The 
structure of the adduct diacids were established, as those 
expected from a normal Diels-Alder addition with 1-naph- 
thylmaleic anhydride acting as the dienophile, by elemental 
analyses of the adduct diacids and their dimethyl esters, 
and by the rate of decolorization of an acetone- 
permanganate solution of the adduct diacids. 1-Naphthyl- 
maleic anhydride failed to react with anthracene. 

1-Naphthylmaleic anhydride reacted with isoprene and 
2-ethyl-1,3-butadiene to give one adduct diacid each, and 
with 2-isopropyl-1,3-butadiene to give two adduct diacids 
after hydrolysis. The diacids were decarboxylated, de- 
hydrogenated and the resulting oil nitrated. The infrared 
spectra of the nitrated oils were compared with the infra- 
red spectra of authentic samples of the corresponding 
1-(4-alkylphenyl)-4-nitronaphthalenes and 1-(3-alkyl- 
phenyl)-4-nitronaphthalenes. The results of the compari- 
sons established the structures of the isoprene, 2-ethyl- 
1,3-butadiene adduct diacids and the one higher melting 
2-isopropyl-1,3-butadiene adduct diacid as 
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1-(1-naphthyl)-5-alkylcyclohex- 4-ene-1,2-dicarboxylic 
acids. However, a small amount of crystalline 1-p-tolyl- 
4-nitronaphthalene was isolated from the nitrated oil from 
the isoprene adduct diacid and a smaller amount of crys- 
talline 1-(4-ethylphenyl)-4-nitronaphthalene was isolated 
from the nitrated oil from the 2-ethyl-1,3-butadiene ad- 
duct diacid. The spectra of both of these nitrated oils also 
showed traces of the 4-alkyl isomers. The presence of 
these 4-alkyl compounds are explained by a migration of 
the alkyl group during the degradation process. The spec- 
trum of the nitrated oil from the lower melting impure 2- 
isopropyl-1,3-butadiene adduct diacid containing a lactone 
showed a mixture of the 3- and 4-alkyl isomers establish- 
ing the structure of a second diacid as 1-(1-naphthyl)-4- 
isopropylcyclohex- 4-ene-1,2-dicarboxylic acid. 

1-Naphthylmaleic anhydride reacted with 1-vinylnaph- 
thalene in propionic acid to give a one-to-one adduct di- 
acid after hydrolysis. The.adduct was decarboxylated and 
dehydrogenated to give 1-(1-naphthyl)-phenanthrene. An 
identical adduct was then synthesized by a second Diels- 
Alder reaction in propionic acid between maleic anhydride 
and 1-(1-naphthyl)- 1-(2-naphthyl)-ethylene which es- 
tablished the structure as 1-(1-naphthyl)-1,2,3,4-tetra- 
hydrophenanthrene-3,4-dicarboxylic acid. The formation 
of this compound is explained by considering 1-naphthyl- 
maleic anhydride as the diene and 1-vinylnaphthalene as 
the dienophile in the Diels-Alder reaction. 

Maleic anhydride failed to react with 1-naphthylmaleic 
anhydride. 161 pages. $2.15. Mic 57-385 


I, THE ACYLATION OF KETENE ACETALS 
TO ACYLKETENE ACETALS. 
Il, CYCLIC KETENE ACETALS AND ORTHOESTERS 
FROM 2,2-DIMETHOXY-2,3-DIHYDROPYRAN. 


(Publication No. 17,328) 


George Robert McKay, Jr., Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Samuel M. McElvain 


I. The present work has demonstrated that acid chlorides 
(II, RCO = benzoyl, o- and p-nitrobenzoyl, anisoyl, m- 
methoxybenzoyl, valeryl, lauroyl, pivalyl, trichloroacety]l, 
diphenylacetyl, 1-keto-2-methyl-1,2,3,4-tetrahydrophe- 
nanthryl-2-acetyl (IV) and 3 B-acetoxyetio-5-cholenyl (V)) 
may be converted to acylketene acetals (III) in excellent 


yields by their proper treatment with ketene dimethyl- 


acetal. These acylketene acetals are readily hydrolyzed 
to B-ketoesters and these decarbomethoxylated to methyl 
ketones. a-Alkyl-substituted B-ketoesters and ketones 
may be similarly prepared in excellent yield by use of 
alkyl-substituted ketene acetals. The enol acylated B- 
ketoesters (VI) which appeared as secondary products 
from the acylation were shown to originate from the re- 
action of the acyl halides with the acylketene acetals. 


RCOCI RCOC] RCOO 
CH,==C(OCH,), ---!L--» RCOCH==C(OCH,), » RC==CHCOOCH, 
I m1 vI 








The method is quite mild; temperatures no greater 





than 90 were used for the reaction of the acyl chloride and 
the ketene acetal. After recovery of the excess ketene di- 
methylacetal for use in other acylations, the reaction 


CH, 
CH, O Se 
CHL - CH, 


O 


N AcO 
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product, an acylketene acetal, may be isolated or hydro- 
lyzed at room temperature with dilute acid to the corre- 
sponding B-ketoester. Overnight treatment of the acyl- 
ketene dimethylacetal with dilute base at room 
temperature, followed by acidification and heating to effect 
decarboxylation, produces the corresponding ketone. The 
ketone may also be obtained by hydrolysis of the acylketene 
dimethylacetal for a short time in a refluxing mixture of 
water, hydrochloric acid and acetic acid. 


II, 2,2, Dimethoxy-2,3-dihydropyran (VII) has been dealco- 
holated to the unstable ketene acetal, 2-methoxypyran 
(VIII), and hydrogenated to the saturated cyclic orthoester 
IX, which was dealcoholated to another ketene acetal, 2- 
methoxy-5,6-dihydropyran (X). It was of particular inter- 
est to condense X with acrolein to product the bicyclic 
orthoester XI, which was converted via hydrogenation and 
dealcoholation to the bicyclic ketene acetal XIII. This ke- 
tene acetal reacted with benzyl bromide and ethyl bromo- 
acetate to give a-benzyl-a-(y-bromopropyl)- 6 -valerolac- 
tone (XIV) and a-carboethoxymethyl- a-(y-bromopropyl)- 
§ -valerolactone (XV) respectively. Ozonization of XIII 
gave the cyclic keto carbonate XVI whereas hydrolysis 
yielded the hydroxylactone XVII. When treated with acidi- 
fied methanol, the bicyclic ketene acetal XIII reverted to 
its precursor, the bicyclic orthoester XII. The addition of 
bromine to XIII gave the dibromolactone XIX, although 
under certain conditions an intermediate tribromide salt 
XVIII was isolated. The ketene acetal XIII readily added 
acrolein to yield XX which, after hydrogenation, gave the 
tricyclic orthoester XXI, The tribromo acid XIII was ob- 
tained from XXI on treatment with hydrogen bromide. The — 
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tricyclic orthoesters XXI and the corresponding normal 
ester, the dihydroxylactone XXII, were shown to be 
readily interconvertible. 104 pages. $1.50. Mic 57-386 





AN INVESTIGATION OF THE COURSE OF ETHER 
CLEAVAGES BY ORGANOALKALI METAL REAGENTS 


(Publication No. 19,029) 


Dale Flavian Pollart, Ph.D. 
Northwestern University, 1956 


While it is conceivable that elimination reactions in 
organic systems can proceed with the loss of either the 
™ _— + a 
- X +B: ——> C=C + BH + X 
. ~(H) 


BHaA- 
Re mO- 


a- or the B-proton, it has been shown that whenever possi- 
ble, the B-proton is the one lost in elimination reactions 
caused by the conventional basic reagents (sodium hy- 
droxide, sodium ethoxide, etc.). On the other hand, it has 
been suggested that the initial process in the cleavage of 
alkyl ethers by organoalkali reagents is a-metalation. 
There are several factors; for example, the strong elec- 
tronegativity of the oxygen atom of the ether, and the very 
strong basicity of the alkyl carbanion, which make this 
postulation reasonable. 

It was the purpose of this investigation to determine 
whether ether cleavages by organoalkali compounds do 
proceed by the unconventional a-metalation, or by the 
conventional B-elimination process. To this end, ethyl- 
1,1-d, heptyl-1,1-d, ether was prepared and allowed to re- 
act with propylsodium in a closed system using high 
vacuum techniques. The gaseous products obtained indi- 
cated that a-metalation was not the primary step of the 
reaction; however, various secondary metalations com- 
plicated the interpretation. 

Both phenyl ethyl-1,1-d, ether and p-t-butylphenyl 
ethyl-1,1-d, ether reacted with propylsodium to give pro- 
pane, deuterated ethylene and less than 1.5% of deuterated 
propane. These results show that a-metalation is not the 
primary process in the cleavage of an ether by an organo- 
metallic base where £-metalation is possible and special 
activation factors are absent. 

However, it was found that propylsodium reacted with 
benzyl-a,a-d, ethyl ether to give high yields of propane- 
1-d, and ethylene along with small amounts of non- 
deuterated propane. Thus, in the presence of the activat- 
ing influence of a phenyl group, a-metalation was found to 
be the primary process. 

When the cyclic ether, 2-phenyltetrahydrofuran, was 
treated with either propylsodium or propyllithium, the 
primary a-metalation was not, however, followed by a- 
elimination. Rather than the a-elimination product, 4- 
phenyl-3-butenol, there was formed acetophenone and 
ethylene in good yield. The formation of these products is 
explained by a 1,4-elimination with carbon-to-carbon 
cleavage mechanism, Analogous reactions for this latter 
process are discussed, 

In all of the work described, no evidence for a-metal- 
ation of ethers in the absence of special activation factors 
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was obtained. More important, even when special acti- 
vation of the a-position of the ether led to primary a- 
metalation, this process was not followed by an a- 

elimination. 


111 pages. $1.50. Mic 57-387 


I. THE PREPARATION OF DIACYLATED AMMONIAS 
AND PRIMARY AMINES. 
Il. THE CHEMISTRY OF 
SOME MALONOHYDROXAMIC ACIDS. 


(Publication No. 19,031) 


Aristotle George Prapas, Ph.D. 
Northwestern University, 1956 


I. 


The preparation of some diacylated ammonias and pri- 
mary amines by acylation of amides and by reaction of an- 
hydrides with isocyanates was investigated. 

The formation of N-acetylbenzamide and N-phenyl- 
acetylbenzamide by the reaction of benzamide with acetic 
and phenylacetic anhydride respectively was accelerated 
markedly when sulfuric acid was used as catalyst. The 
product isolated from a reaction between benzamide and 
an excess of phenylacetic anhydride, and a longer reaction 
time, was bisphenylacetimide. The same product was ob- 
tained from the reaction of benzamide with a large excess 
of phenylacetyl chloride, and also by heating phenyl- 
acetamide at 180° C. in the presence of sulfuric acid. 

Reaction of glycine ethyl ester hydrochloride with an 
excess of phenylacetic anhydride at 165° C. produced the 
monoacylated product ethyl phenaceturate, but an attempted 
acylation with a mixture of phenylacetyl chloride and pyri- 
dine failed completely. 

Phthalanil was prepared by reaction of phthalic an- 
hydride with either phenyl isocyanate or phenyl isothio- 
cyanate in pyridine solution. N-Phenyldiacetimide was 
produced by heating acetic anhydride with phenyl isocyan- 
ate. Reaction of phenylacetic anhydride with either phenyl 
isocyanate or phenyl isothiocyanate did not produce N- 


phenylbisphenylacetimide, but the monoacylated product 
phenylacetanilide. 


Ethyl diacetimidoacetate, ethyl dipropionimidoacetate, 
ethyl dioctanimidoacetate, and ethyl dibenzimidoacetate 


were synthesized by heating ethyl isocyanatoacetate with 


acetic, propionic, octanoic, and benzoic anhydrides re- 
spectively at 175-195° C. The products were usually con- 


taminated with small amounts of by-products, some of 
which were isolated and identified as ethyl l-acetyl-, 1- 
propionyl-, and 1-octanoyl-3-hydantoinacetate. The re- 
action of ethyl isocyanatoacetate with phenylacetic an- 
hydride did not produce the expected ethyl bisphenylaceti- 
midoacetate but only ethyl phenaceturate. 


The proposed mechanism for the reaction between an 


anhydride and an isocyanate involves the formation of an 
intermediate carbamic carboxylic anhydride with the sec- 
ond acyl group attached to the nitrogen. Loss of carbon 
dioxide from this intermediate produces the imide. 


Reaction of ketene with hippuric and aceturic acid in 


polar solvents at 30-60° C. produced hippuric acetic an- 
hydride, and aceturic acetic anhydride respectively, but 
none of the N-acetylated compound. 
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IT. 


The chemistry of some malonohydroxamic acids was 
investigated. Disodium phenylmalonohydroxamate and di- 
sodium benzylmalonohydroxamate were prepared by re- 
action of ethyl phenylmalonate and ethyl benzylmalonate 
with hydroxylamine and sodium ethoxide. The sodium 
salts reacted with acetic anhydride to produce phenyl- 
malono(acetylhydroxamic) acid and benzylmalono(acetyl- 
hydroxamic) acid, and with benzoyl chloride to produce 
phenylmalono(benzoylhydroxamic) acid and benzylmalono- 
(benzoylhydroxamic) acid. 

Reaction of the disodium salts with cupric acetate in 
aqueous solution caused precipitation of the corresponding 
insoluble green copper salts of the hydroxamic acids. Re- 
action of the copper salts with hydrogen sulfide in ethanol 
produced the malonohydroxamic acids, which, however, 
could not be obtained in crystalline form. By boiling slimy 
benzylmalonohydroxamic acid with acetic anhydride a 
tetraacetylated compound was obtained. 

Reaction of the disodium salts with p-toluenesulfonyl 
chloride in chloroform or toluene caused rearrangement 
and production of 3-p-toluenesulfonoxy-5-phenylhydantoin 
and 3-p-toluenesulfonoxy-5-benzylhydantoin. 

Boiling of an aqueous solution of disodium phenyl- 
malono(benzoylhydroxamate) caused the precipitation of a 
solid which was insoluble in the common organic solvents, 
and which decomposed at 335-340° C. The physical 
properties of the solid, as well as the products obtained 
from it by degradation with hydrochloric acid at 165°C., 
indicated that it might contain two hydantoin rings joined 
in a “diphenylhydantyl” type structure. 

120 pages. $1.50. Mic 57-388 


THE PYROLYTIC DECOMPOSITION OF ALKYL 
PHOSPHATES, N-ALKYLPHOSPHORAMIDATES 
AND N-ALKYL METHANESULFONAMIDES 
AS A SYNTHETIC METHOD FOR OLEFINS 


(Publication No, 17,366) 


Robert Alton Setterquist, Ph.D. 
The University of Nebraska, 1956 


Adviser: Henry E, Baumgarten 


Amyl dimethyl, dimethyl hexyl, dimethyl octyl, dioctyl 
methyl, and cyclohexyl dimethyl phosphates were prepared 
by treating the corresponding alkyl phosphorochloridates 
with sodium methoxide. The alkyl phosphorochloridates 
were prepared by reaction of the alcohol with phosphorus 
oxychloride in ether in the presence of an equivalent 
amount of a tertiary amine. The over-all yields for the 
two-step procedure were about 70%. The experimental de- 
tails together with the infrared spectra and some of the 
properties of these phosphates are presented. 

In addition to the above five compounds tributyl, triiso- 
amyl, and tri(2-ethylhexyl) phosphates were pyrolyzed to 
give nearly quantitative yields (about 90%) of the re- 
spective olefin, In every case where isomerization could 
take place it was found to occur in varying amounts. The 
optimum conditions for pyrolysis were determined and the 
infrared spectra of the olefins formed were obtained. The 





_ 


possible mechanisms for the reaction are discussed in 
light of the olefin mixture recovered from the pyrolysate. 
These experiments on alkyl phosphates indicate that 
although good yields of olefin result, the method is ac- 
companied by extensive rearrangements and cannot be 
used as a synthetic method except in certain cases. 
Dimethyl phosphoropiperidide and dimethyl N-hexyl, 
dimethyl N-cyclohexyl, dimethyl N-octyl and dimethyl N- 
(2-ethylhexyl) phosphoramidates were prepared in 60% to 
90% yields by reaction of the corresponding amine with di- 
methyl hydrogen phosphite in the presence of carbon tetra- 
chloride. Several attempts were made to isolate the in- 
termediate in this reaction in order to elucidate the 
mechanism of the reaction. Diethyl N-cyclohexyl-N- 
methylphosphoramidate was prepared in 67% yield from 
the amine and diethyl phosphorochloridate. The experi- 
mental details together with the infrared spectra and some 
of the properties of these phosphoramides are presented. 
Pyrolysis of these N-alkylphosphoramidates gave the 
alkene in about 50-60% yield and in some cases the terti- 
ary alkyl amine in about 30% yield resulting from methyl- 
ation of the alkyl amine portion of the amide. Thus, the 
pyrolysis of dimethyl phosphoropiperidide gave 1,3- and 
1,4-pentadiene and N-methylpiperidine. The identity of 
the olefins obtained was determined by their infrared spec- 
trum and by their physical properties. It was found that 
although rearrangement of the olefin took place the amount 
of rearranged isomer was considerably less than in the 
case of the phosphate pyrolysis. Mechanisms involving a 
cyclic transition state are suggested for the formation of 
the tertiary amine and for the formation of the alkene. 
Cyclohexylamine when treated with methanesulfonyl 
chloride in the presence of pyridine gave N-cyclohexyl 
methanesulfonamide in 85% yield. Only starting material 
was recovered from the attempted pyrolysis of this amide 
at 300°, 400°, and 500°. 74 pages. $1.50. Mic 57-389 


PREPARATION AND RESOLUTION 
OF AN OPTICALLY ACTIVE KETIMINE 


(Publication No, 19,499) 


Richard John Sonnenfeld, Ph.D. 
The University of Oklahoma, 1956 


Major Professors: Porter L. Pickard and Bruce Houston 


Moureu and Mignonac’ suggested that the formation of 
a ketisoketimine could be explained by the fact that ke- 
timines, which contain a hydrogen alpha to the imine group, 
can undergo imine-enamine tautomerism. Thus a molecule 
of each tautomer would react, with the elimination of am- 
monia, to give the ketisoketimine. It has also been postu- 
lated that imine-enamine tautomerism could account, in 
part, for the more rapid hydrolysis of ketimines containing 
an alpha hydrogen. Culbertson? found evidence of 
ketimine-enamine tautomerism in ultraviolet absorption 
spectra data. Pickard and Polly* found it impossible to 
prove enaminization of ketimines by infrared spectro- 
SCOpy. 

The purpose of this research was to prepare and re- 
solve an optically active ketimine whose asymmetric car- 
bon atom was alpha to the imino group. Such a compound, 
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when resolved, should racemize if it exhibits imine- 
enamine tautomerism. 

The optically active compound, s-butyl o-tolyl keti- 
mine, was prepared by a previously reported method. * 
This compound formed a salt with d-10-camphorsulfonic 
acid, and the diastereoisomers were resolved by frac- 
tional crystallization from ether. 

Anhydrous and aqueous procedures were developed for 
decomposing the s-butyl o-tolyl ketimine d-10-camphor- 
sulfonate, but only the latter method was used with any 
success. 

The optically active d- and l- forms of s-butyl o-tolyl 
ketimine were obtained but they racemized in about an 
‘hour at 20°C. 

The following compounds were prepared and physical 
data recorded in the attempted syntheses of other optically 
active ketimines: phenyl p-tolyl o-tolyl bromomethane, 
phenyl p-tolyl o-tolyl chloromethane, 2-(p-t-butylphenoxy)- 
propionylchloride, 2-(p-t-butylphenoxy)-propionamide and 
s-butyl phenyl ketimine. 

Diphenyl ketimine was prepared from benzamide and 
phenylmagnesium bromide. 48 pages. $1.50. Mic 57-390 
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THE ACTION OF PHENYLMAGNESIUM BROMIDE ON 
10, 10- DIPHENYL- 9, 10- DIHYDRO-9- PHENANTHRONE 


(Publication No. 19,880) 


Paul Trevor Tomboulian, Ph.D. 
University of Illinois, 1956 


In a continuation of the studies of addition of Grignard 
reagents to analogs of B-benzopinacolone, an investigation 
of the reactions of 10,10-diphenyl-9, 10-dihydro-9-phenan- 
throne (I) was undertaken. It was expected that the rigid 
and aromatic nature of the fused ring system of the phe- 
nanthrone would have a marked influence on the mode of 
reaction with organometallic reagents. 

Two compounds, an alcohol and an hydrocarbon, were 
isolated from a chromatographic separation of the product 
obtained when the phenanthrone I was treated with phenyl- 
magnesium bromide in anisole at 100°. The alcohol which 
proved to be the 1,2 addition compound, 9,10,10-triphenyl- 
9,10-dihydro-9-phenanthrol, was isolated in a yield of 13%. 
The identity of this alcohol, clearly indicated by its ele- 
mentary composition and infrared spectrum, was con- 
firmed by comparison with an authentic sample prepared 
in 83% yield by the condensation of phenyllithium with the 
ketone I. 

Evidence for the structure of the hydrocarbon obtained 
from the chromatographic analysis was provided by ultra- 
violet and infrared spectral data. The prediction that this 
hydrocarbon was 1,9,10-triphenylphenanthrene was veri- 
fied by an independent synthesis. The phenanthrene was 
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synthesized from 1-phenylphenanthrene by use of con- 
ventional reactions. 

The formation of the triphenylated hydrocarbon in the 
Grignard reaction may be rationalized by a rearrangement 
of the 1,4 addition compound. The crucial reactions in the 
proposed carbonium ion mechanism involve a proton trans- 
fer in a chain mechanism and the loss of the negative spe- 
cies MgBrO’. 

When 10,10-Di-p-tolyl-9,10-dihydro-9-phenanthrone 
was treated with p-tolylmagnesium bromide, products 
analogous to those obtained with the ketone I were isolated: 
9,10, 10-tri-p-tolyl-9, 10-dihydro-9-phenanthrol (11% yield) 
and 1,9,10-tri-p-tolylphenanthrene (30% yield). 

The condensations of the phenanthrone I with benzyl- 
and t-butylmagnesium chloride also were examined. With 
the benzyl reagent, an alcohol was formed, which is pro- 
posed to be the 1,2 addition product, 9-benzyl-10,10- 
diphenyl-9, 10-dihydro-9-phenanthrol, in 93% yield. From 
the reaction with t-butylmagnesium chloride, a phenan- 
threne derivative, which has been assigned the structure 
3-t-butyl-9, 10-diphenylphenanthrene, was isolated in 36% 
yield. The formation of this compound may be explained 
by 1,6 addition of the Grignard reagent followed by a rear- 
rangement similar to that which occurs in the formation of 
1,9,10-triphenylphenanthrene. Evidence for these proposed 
structures is based on infrared, ultraviolet, and com- 
bustion analyses. 

Thus it has been demonstrated that the Grignard re- 
actions of 10,10-dipheény1-9, 10-dihydro-9-phenanthrone 
differ considerably from those of closely related open 
chain ketones, such as B-benzopinacolone. 

102 pages. $1.50. Mic 57-391 


DESELENIZATION. SUBSTITUTION IN 
DIBENZOSELENOPHENE. 


(Publication No. 18,358) 


George E. Wiseman, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


The behavior of dibenzothiophene on electrophilic sub- 
stitution has been investigated during the last twenty-five 
years, but comparatively very little work has been done on 
the behavior of the analogous compound, dibenzoseleno- 
phene. One objective of this investigation was to obtain a 
method for locating the positions of substituents in sub- 
stituted dibenzoselenophenes. This objective was partially 
realized by developing a deselenization procedure in which 
Raney nickel was successfully used for the hydrogenolytic 
removal of selenium from organoselenium compounds. 

The deselenization was a modification of the desulfuri- 
zation procedure with an active form of Raney nickel. An 
example of this desulfurization is the removal of the sulfur 
functional group from diphenylsulfone which yields ben- 
zene. 


3H, + CsH,SO,C,H, Raney nickel 





2 C,H, + 2H,O 


In deselenization, the selenium functional group is re- 
placed by hydrogens. The usual desulfurization solvent, 
dilute ethanol, gave low yields in the deselenization pro- 
cedure. However, a 10-20% by volume solution of ethanol 
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in benzene greatly improved the process. A summary of 
the compounds deselenized is listed in Table I. 


TABLE I 
COMPOUNDS UNDERGOING DESELENIZATION 








Compound deselenized Product Yield% 
Dibenzoselenophene Biphenyl 87 
p,p’- Diethoxydiphenylselenium Phenetole 19 
Di-(o-biphenylyl) diselenide Biphenyl 76 
p,p’- Diethoxydiphenylselenium 

~ dichloride Phenetole 43 
2-Selenocyanobiphenyl Biphenyl 84 
Dibenzoselenophene oxide Biphenyl 12 
Dibenzoselenophene dichloride — Biphenyl 12 
p-Selenocyanoaniline Aniline 719 
0-Biphenylylseleninic acid Biphenyl 62 
p,p’-Dimethoxydiphenylselenone Anisole 25 
p-Selenocyano-N, N-dimethyl- Dimethylaniline 14 
~ aniline (as picrate) 
Dibenzothiophene Biphenyl 66 


2-Nitrodibenzoselenophene 
4-Nitrodibenzoselenophene 


3-Aminobiphenyl 63 
3-Aminobiphenyl 48 


The position of the substituents in monosubstituted di- 
benzoselenophenes can be determined by identifying the 
products from the deselenization procedure. This method 
is limited in that it will not distinguish between the 2- and 
4-isomers (para and ortho respectively to the selenium). 
For example, the deselenization of the 2- and 4-nitrodi- 
benzoselenophenes yield in each case, 3-aminobiphenyl. 

The position of the nitro group in 2-nitrodibenzo- 
selenophene was determined by an unequivocal synthesis 
from 2-amino-5-nitrobiphenyl. The latter compound was 
diazotized and treated with potassium selenocyanate form- 
ing 2-selenocyano-5-nitrobiphenyl. This selenocyano ~ 
compound and alcoholic potassium hydroxide gave bis-(5- 
nitro-2-biphenyl) diselenide. This diselenide on treatment 
with bromine, yielded 2-nitrodibenzoselenophene. 

The nitration of dibenzoselenophene with glacial acetic 
acid and fuming nitric acid gave 2- and 4-nitrodibenzo- 
selenophenes. A small amount of 2,8-dinitrodibenzo- 
selenophene was also isolated. The nitro groups were re- 
duced to the corresponding amines by stannous chloride or 
Raney nickel, The amines were acylated by acetic an- 
hydride yielding the acetamido compounds. 

The following compounds were prepared from 2-amino- 
dibenzoselenophene by diazotization and replacement of 
the diazonium group: 2-bromodibenzoselenophene, 2-iodo- 
dibenzoselenophene and 2-cyanodibenzoselenophene. The 
cyano compound was hydrolyzed to the acid. 

The acylation of dibenzoselenophene with succinic an- 
hydride and aluminum chloride gave 2-succinyldibenzo- 
selenophene. This compound was converted to 4-(2’-di- 
benzoselenenyl)butyric acid by the Wolff-Kishner 
reduction. 

Bromine or chlorine reacted with the selenium atom 
yielding dibenzoselenophene dihalide. The dihalide was 
hydrolyzed with dilute alkali forming dibenzoselenophene- 
0-Oxide. This oxide was also prepared by the oxidation of 
dibenzoselenophene with peracetic acid. 

The behavior of dibenzoselenophene on electrophilic 
Substitution is very similar to the behavior of dibenzothio- 
phene. The preferred substitution position is para to the 








hetero-atom. Dibenzoselenophene in addition, has an ap- 
preciable amount of substitution ortho to the selenium. and 
a very small amount of disubstitution which is para, para’ 
to the selenium. In both heterosystems, if a strong deac- 
tivating group is present, further substitution occurs in 
the other ring, para to the hetero-atom. If a strong ac- 
tivating group is present, further substitution occurs ortho 
or para to this activating group. 

at 63 pages. $1.50. Mic 57-392 














I. SYNTHESIS OF COMPOUNDS CONTAINING 
CONDENSED THIOPHENE AND PYRROLE RINGS. 
IIL SPECTRAL STUDIES 
OF THIOPHENE DERIVATIVES. 


(Publication No. 19,892) 


John Frank Zack, Jr., Ph.D. 
University of Illinois, 1956 


The indole nucleus is found in many naturally occurring 
compounds, some of which have important physiological 
activity. It has been demonstrated many times that alter- 
ations of the structures of natural products may produce 
compounds having activities antagonistic to those of the 
parent compounds. Since thiophene compounds often show 
remarkable similarities in physical and chemical proper- 
ties to the corresponding benzene compounds, the thio- 
phene analogs of the naturally occurring indole compounds 
would be of great interest for biological studies. Accord- 
ingly, this study was undertaken to develop satisfactory 
syntheses for compounds having a thiophene ring fused 
with a pyrrole ring. 

Thieno-(3,2-b)-pyrrole has been synthesized by de- 
carboxylation of thieno-(3,2-b)-pyrrole-2-carboxylic acid. 
Three other schemes for the preparation of derivatives of 
thieno-(3,2-b)-pyrrole were investigated. Due to difficul- 
ties encountered in the preparation of key intermediates, 
none of these schemes succeeded, but in the course of the 
work several new syntheses of thiophene compounds were 
devised. 3-Benzamidothiophene was formylated to yield 
3-benzamido-2-thiophenecarboxaldehyde. 3-Methylthio- 
phene was found to undergo nuclear bromination ex- 
Clusively with N-bromosuccinimide that contains a trace 
of water; this may provide a superior route to nuclear 
brominated thiophenes. Nitration with mixed acid appears 
to be the method of choice for the preparation of nitrothio- 
phenes containing electron-withdrawing groups on the 
nucleus, 3-Nitrothiophene was synthesized in 40% yield 
base on thiophene. 


Part II 


The infrared and ultraviolet spectra of many thiophene 
derivatives were examined to evaluate the use of spectro- 
scopy in the study of the structure of thiophene compounds. 

A strong absorption band in the range 684-755 cm.7! 
appears in the infrared absorption spectra of thiophene de- 
rivatives that contain adjacent hydrogen atoms in the 2- 
and 3-positions, The location of the band within this range 
is dependent upon the nature of the substituents present in 
the ring. Groups that exert a positive inductive effect 
(ortho-para directors) shift the band toward lower wave 
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numbers. Groups that exert a negative inductive effect 
(meta directors) shift the band toward higher wave num- 
bers. A strong absorption band in the range 785-860 cm.7 
appears in the infrared absorption spectra of thiophene de- 
rivatives that contain a hydrogen atom in the 3-position 
and a substituent in the 2-position. Thiophene compounds 
containing a hydrogen atom in the 2-position and a sub- 
stituent in the 3-position show a strong absorption in the 
range 753-830 cm.~. The location of these bands within 
these ranges are again dependent upon the nature of the 
substituents present. 

A medium to strong band occurs in the region 830-900 
cm.~ in all of the spectra examined except 2,5-disubsti- 
tuted thiophenes. Most of the 2,5-disubstituted thiophenes 
exhibit a band near 750 cm.™. 

An ultraviolet absorption maximum appears in the 
range 212 my to 260 my for all thiophene derivatives ex- 
amined. The location of this maximum can be predicted 
quite accurately by the addition of certain increments for 
various substituents to the basic values of 231 my of thio- 
phene. 

A second maximum appears near 273 my in the spec- 
tra of thiophene derivatives that contain a chromophoric 
group in the 2-position. It also appears in the spectra of 
3-nitrothiophenes, but is absent in 3-thiophenecarboxylic 
acid and 3-thiophenecarbonitrile. 

161 pages. $2.15. Mic 57-393 
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THE STRUCTURE DETERMINATION OF TRINDAN 
BY X-RAY CRYSTALLOGRAPHY 


(Publication No. 18,460) 


Edward Raymond Boyko, Ph.D. 
Rutgers University, 1956 


The crystal structure of trindan (tristrimethylene- 
benzene) was determined by means of x-ray diffraction. 
A discussion of the relation of the observed bond distances 
to the so-called “Mills-Nixon” effect is presented. 
62 pages. $1.50. Mic 57-394 


A STUDY OF OXYGEN ISOTOPES: 
I. OXYGEN ISOTOPE RATIOS 
BY DENSITY DETERMINATIONS. 
Il, FRACTIONATION OF OXYGEN ISOTOPES 
DURING OXIDATION OF COPPER. 


(Publication No. 18,969) 


John Boyer Brown, Ph.D. 
Northwestern University, 1956 


Part I 


Oxygen isotope ratios were determined using the water 
density method at temperatures from 5° to 8° C. The 








advantage which was gained in temperature control by : 
working at these low temperatures was offset by a more ‘ 
sluggish response of the floats to density differences than 
than had been previously observed by workers using room 
temperature. The overall accuracy for these conditions 
was about the same as that reported for experiments at 
ae 

The oxygen in the sample waters came from electroly- 
sis of water and from photosynthesis. Gaseous oxygen 
from the same sources was analyzed on a mass spec- 
trometer. No significant difference in results was found 
in the two methods for the samples studied. 

A direct measurement of the volume coefficient of ex- 
pansion of the Pyrex floats was possible because of the 
temperature range used in the density determinations. The 
coefficients of expansion vary from 9.0 to 10.2 x 107° per 
deg. (in the range 1.3° to 8.7° C.) and depend on the 
thermal history of the float. 


Part II 


The fractionation of oxygen isotopes during the oxi- 
dation of copper was studied by measuring the isotope 
ratio of the residual gas mass spectrometrically. Two 
forms of metal were used: reduced wire-form copper ox- 
ide and electrolytic copper foil. Experiments at ice-, 
room- and steam-temperatures showed that O'° reacts to 
a greater extent than does O*°. 

For the wire-form copper at low temperatures and 
pressures, it was found that the fractionation factor de- 
creases with decreasing pressure. In this region, two 
competing mechanisms must be operative. 

160 pages. $2.10. Mic 57-395 


STUDIES ON THE RATE OF CATALYTIC 
HYDROGENATION OF DIPHENYL KETIMINE 


(Publication No. 19,489) 


Clarence Lang Dulaney, Ph.D. 
The University of Oklahoma, 1956 





Major Professors: Porter L. Pickard and Bruce Houston 


In order to establish a set of standard conditions for 
hydrogenation rate studies of ketimines, the hydrogenation 
of diphenyl ketimine was rather exhaustively studied. 
These studies were carried out in apparatus similar to 
that suggested by Vandenheuvel. 

An ethanol solution of diphenyl ketimine was hydrogen- 
ated with Vandenheuvel’s PS 14 catalyst,” and with Adam’s 
PtO, catalyst.° Vandenheuvel’s catalyst should be an im- 
portant adjunct to kinetic studies because of its relatively 
high activity (2.5 times as active as Adam’s catalyst per 
weight of Pt), and because of the fact that its activity 
changes very Slightly with age. 

The standard hydrogenation rate experiment used in 
this work was; 1.248 millimoles of diphenyl ketimine in 
10 ml. of absolute ethanol, 25 mg. of PS 14 catalyst, 35°C, 
240 osc./min. agitation and about 740 mm pressure. The 
concentration of ketimine, amount of catalyst, temperature 
and agitation rate were succesively varied, with all the 
factors kept constant. 
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The rate of hydrogenation of diphenyl ketimine was 
found to be independent of the initial concentration of the 
ketimine, and of the agitation speed above 240 osc./min. 

An increase in pressure was found to increase the re- 
duction rate. Upon an increase in the amount of catalyst, 
the rates were found to increase, but not in proportion to 
the amount of catalyst added. The reduction rate at 45°C 
was found to be intermediate between those at 35° and 
40°C, the 40°C rate being greatest. 

At low agitation rates, a lag was noted in the initial 
part of the reaction. This was ascribed to the slow es- 
tablishment of adsorption equilibrium. 

The rate constant was found to be increased by the use 
of acetic acid as solvent, and decreased by the presence of 
an excess of the product, benzhydryl amine. 

Under the above conditions, the reduction of diphenyl 
ketimine is a zero order reaction initially, but is inhibited 
by the product. From the data available, including ad- 
sorption isotherms of diphenyl ketimine and benzhydryl 
amine, it is concluded that the reduction takes place by a 
Rideal- Eley mechanism.* 

Data on the standardization of the catalysts employed 
by reduction of maleic acid, and recommendations for 
further work are included. 45 pages. $1.50. Mic 57-396 
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THE KINETICS OF POLYMERIZATION 
OF MONOALLYL COMPOUNDS 
WITH 2,2’-AZO-BIS-ISOBUTYRONITRILE 
(PARTS I AND II) 


(Publication No. 18,346) 


Nathan D. Field, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


The kinetics of monoallyl polymerization in bulk at 
65.2°C. have been studied using 2,2’-azo-bis-isobutyro- 
nitrile as initiator in order to avoid the difficulties as- 
sociated with benzoyl peroxide which is known to undergo 
induced decomposition. The rates of decomposition of 
2,2’-azo-bis-isobutyronitrile as determined by nitrogen 
evolution are first order, the rate constants varying 
Slightly from monomer to monomer and independent of the 
initiator concentration. 

Rates of polymerization were followed by isolating the 
polymer formed. The monomers studied were allyl ace- 
tate, allyl ethyl carbonate, allyl propyl carbonate, allyl 
butyl carbonate and allyl trifluoroacetate with the view of 
observing the effects of varying the side chain on rates 
and DP’s. Rates of polymerization initiated by 2,2’-azo- 
bis-isobutyronitrile were found to be lower than those in- 
itiated by benzoyl peroxide at comparable rates of radical 
production. Evidence is presented to indicate that the 
reason for this is the enhanced cross-termination reaction 
between growing polymer chains and isobutyronitrile 





radicals produced by the initiator. Additional factors are 
the formation of tetramethyl succinonitrile in a “cage” re- 
action and possibly as well by a bimolecular reaction. 

Allyl acetate and the carbonates under comparable con- 
ditions have similar rates though the carbonates have 
lower DP’s. This points to the possibility of a second type 
of chain transfer in the carbonates. Very little difference 
is observed among the carbonates. Allyl trifluoroacetate 
polymerizes at a much slower rate than the other mono- 
mers studied though the DP’s are in the same range as the 
carbonates. Polymers from allyl trifluoroacetate are 
badly discolored and rate data indicate the possibility of 
retardation by products formed. 

Di and triallyl compounds have been polymerized with 
benzoyl peroxide to give thermosetting castings in a con- 
tinuation of work carried out to develop a good synthetic 
organic glass. Some improved formulations and recom- 
mendations are presented. 122 pages. $1.65. Mic 57-397 


LIQUID-VAPOR EQUILIBRIUM IN 
THE HYDROGEN PEROXIDE-WATER SYSTEM 


(Publication No. 17,606) 


John DeWitt Floyd, Ph.D. 
University of Virginia, 1956 


Determinations of equilibrium vapor pressures and 
vapor compositions in the Hydrogen Peroxide--Water sys- 
tem were made at 25°, 40°, 50°, 60° and 75° Centigrade 
throughout the concentration range. These measurements 
were a continuation of previous work involving the solu- 
bility of various simple electrolytes in this system. Pre- 
liminary determinations were made of the equilibrium 
vapor-pressure composition properties of the ternary 
Salt--Hydrogen Peroxide--Water system. 

These measurements were made in an all Pyrex glass 
equilibrium still having an external source of heat. The 
temperatures were measured with a five junction iron-- 
constantan thermel placed in the overflow of a three- 
armed Cottrell pump. The thermel E.M.F. was measured 
with a Leeds-Northrup Type K-2 potentiometer in con- 
junction with a high sensitivity null galvanometer. The 
system was continuously evacuated, the constant tempera- 
ture being maintained with a steel needle valve in con- 
junction with a thirty-liter ballast tank. The confining gas 
was dry air. The vapor pressures were measured on a 
closed-end differential manometer read with a cathetome- 
ter which was sensitive to t 0.05 mm. Steady state con- 
ditions, as indicated by a constant temperature in the still 
for at least twenty minutes were attained in never less 
than two and rarely more than five hours. The thermo- 
dynamic consistency of the data obtained was verified by 
its agreement with the Duhem-Margules Equation. 

The excess thermodynamic quantities of mixing were 
calculated from the equilibrium data. In these calculations 
it was assumed that the vapor phase behaved as an ideal 
gas. The results of these determinations show that the 
Hydrogen Peroxide--Water system exhibits marked nega- 
tive deviations from Raoult’s law. This is characterized 
by a large negative excess free energy of mixing. There 
is apparently a large negative heat of mixing at the lower 
temperatures becoming increasingly small and finally 
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positive at 75°C. The excess entropy of mixing at 25°C. is 
small and negative and becomes a relatively large positive 
quantity at the elevated temperature. 

At lower temperatures this negative excess free energy 
was interpreted as meaning that the hydrogen bonding be- 
tween the hydrogen peroxide and water molecules are 
either stronger or more numerous than those between the 
molecules of the individual substances. The small nega- 
tive excess entropy of mixing would also substantiate this 
hypothesis. This situation is apparently reversed at 
higher temperatures and the data indicate that here there 
is no tendency for the formation of mixed hydrogen 
peroxide--water complexes, 

This work was originally initiated to provide a basis 
for understanding the solubility behavior of electrolytes in 
this system. Potassium nitrate is considerably more 
soluble in hydrogen peroxide than in water, sodium nitrate 
is somewhat less soluble and lithium nitrate is consider- 
ably less soluble. If this behavior is due to the relative 
degree of solvation of these cations then the vapor in equi- 
librium with solutions containing these salts should con- 
tain more or less hydrogen peroxide depending upon the 
solubility of the salts or their degree of selective solv- 
ation. That is the vapor would contain more or less hy- 
drogen peroxide relative to solutions containing no elec- 
trolyte. 

These preliminary measurements of the equilibrium 
vapor pressure--vapor composition properties of the salt 
solutions were carried out in much the same manner as 
with the binary solutions. The only difference was that at 
equilibrium the liquid phase had to be analyzed for salt 
content. The vapors above boiling solutions containing 
KNO,, NaNO, and LiNO, were analyzed and compared with 
the equilibrium curves for the binary solution. It was 
found that the vapor above the KNO, solution contained 
less hydrogen peroxide than that above the corresponding 
binary solution. That above the NaCl solution contained 
about the same amount of hydrogen peroxide and that above 
the LiNO, solution contained considerably more. This is 
in agreement with the foregoing selective solvation postu- 
late. 93 pages. $1.50. Mic 57-398 


PART I: PHOTOCHEMISTRY OF THE REACTIONS 
OF BROMINE WITH TETRACHLOROETHYLENE 
AND DIBROMOTETRACHLOROETHANE. 
PART II: A FLASH PHOTOLYSIS STUDY 
OF THE RECOMBINATION OF BROMINE ATOMS. 


(Publication No. 18,399) 


Peter Emil Graf, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor John E, Willard 


The reactions C,CL Br, 2 C,Cl, + Br, which occur in 
carbon tetrachloride solutions of bromine (Br,), tetra- 
chloroethylene (C,Cl,) and dibromotetrachloroethane 
(C.Cl,Br.) following the absorption of light by the bromine 
have been investigated with the purpose of testing earlier 
hypotheses regarding the mechanism. 

The rate of change of the bromine concentration was 
determined from a continuous measurement of the light 





transmission through the reaction solution using a record- q 
ing photometer designed with two phototubes in a balancing | 
circuit to compensate for fluctuations in the analyzing 
light intensity. All reactants were carefully purified and 
degassed. 

It was found that the energy absorbed by the illumi- 
nated solution is sufficient to cause a preferential distil- 
lation of bromine to the walls of the cell, even when the 
latter is carefully thermostated. This initial loss, com- 
bined with a production of bromine from the sensitized de- 
composition reaction, accounts for the apparent induction 
periods observed in earlier work (Ginell, Ph.D. thesis, 
University of Wisconsin, 1949). Aside from the induction 
period, a maximum is always observed in the rate of the 
bromine sensitized decomposition of C,Cl, Br, during the 
early periods of illumination. This appears to be the re- 
sult of unavoidable traces of oxygen which reacts with 
C,Cl, Br radicals producing chlorine which reduces the 
activation energy requirements for the abstraction of bro- 7 
mine from C.Cl,Br,. With this hypothesis it is possible to d 
explain the fact that oxygen in small concentrations ac- 
celerates both the addition of bromine to C,Cl, and the de- P 
composition of C,Cl, Br, as observed by earlier workers 4 
(Willard and Daniels, JACS, 57, 2240 (1935); Ginell, Ph.D. 
thesis, University of Wisconsin (1949)). 

The rates determined for the sensitized decomposition 
reaction, once the maximum has been passed, and for the 
addition reaction, are consistent with the equation: 


d( Br, )/dt | i 2 le (Br, )(C,C1,) 
(C,CLBr,( Paps)” (ky? (k,)'”*(k) (C,CL,Br,) ’ 


derived from the following steps with the assumption that 
the decomposition of the radical C,CL, Br is fast compared 
to its reaction with bromine. 














Br, + hv >2Br (91...) 
Br + C,ClL,Br, > C,CLBr+ Br, (k,) 
Br + C,Cl, > C,CL,Br (k,) 
Br + Br > Br, (k,) 
C,ClL,.Br + Br, > C,CLBr, + Br (k,) 
C,Cl,Br > C,Cl, + Br (k,) 


The results indicate that the equilibrium constant, 


K = (Br,)(C,CL) 
(C.Cl1,Br,) ’ 


is 0.025 mole/l:ter at 25°C, and that the heat of decompo- 
sition is 8 t 2 kcal/mole endothermic. 

To test whether a moderately stable BrO, might be 
formed in systems containing bromine and oxygen, the re- 
combination rate constants for bromine atoms in three 
different “third body” atmospheres - argon, nitrogen and 
oxygen - were determined using the flash photolysis tech- 
nique. Actually, the rate of bromine recombination in the 
presence of oxygen is found to be faster than with either d 
argon or nitrogen as “third body” gases, by 2.3 and 1.9 
times, respectively. Apparent activation energies de- 
termined for the recombination in oxygen and in argon, 
over the temperature range from 25° to 160°C, are -1.2 
and -2.0 kcal/mole, respectively. 

Due to a yet unresolved systematic error which caused 
the results to fall essentially into two groups, the absolute 
values of the rate constants are known with less certainty 
than are the relative figures listed above, which are calcu- 
lated from results obtained with good precision within a 
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short period of time. For example, at room temperature, 
with argon as the “third body,” the rate constant (k, in 
d(Br,)/dt = k (Bry (M)), obtained as the average of 102 de- 
terminations at one stage of the work, is 3.6 x 10° (liter/ 
mole)’sec™ with a standard deviation of about 0.2 x 10’, 
while at another stage, with no accountable change in the 
experimental procedure, 45 determinations give an aver- 


age of 2.9 x 10° (liter/moley sec™. 
306 pages. $3.95. Mic 57-399 


OBSERVATIONS ON MOLECULAR EFFUSION. III 
(Publication No. 19,833) 


Theodore Emo Hopkins, Ph.D. 
University of Illinois, 1956 


The effusion of cadmium atoms through a thin-edged 
orifice was studied. The orifice was constructed in a film 
of pyrex glass approximately 0.001 mm. thick; the aver- 
age orifice diameter was 0.25 mm. During each run, the 
cadmium pressure was maintained at a constant value; the 
range of pressures extended from 0.078 mm. Hg to 0.72 
mm. Hg. The Knudsen number, which was defined as the 
ratio, the Maxwell mean free path divided by the orifice 
diameter, lay between 0.96 and 7.7 for the range of pres- 
sures studied. A liquid-nitrogen-cooled target was placed 
at a known distance opposite the orifice for the purpose of 
collecting the effusate. The thickness of the cadmium 
deposits was then determined by an interferometric tech- 
nique based on studies carried out by Tolansky. The de- 
posit thicknesses were interpreted in terms of the proba- 
bility density of the atoms effusing at an angle e with the 
normal, and in terms of a function, involving powers of the 
cosine of 8, which was found to represent, fairly well, the 
deposit profile. 

It was found that the probability density for effusion in 
the forward direction increased as the pressure behind the 
orifice increased, accompanied by a decrease in the prob- 
ability density for effusion into off-axis directions. The 
probability density appeared to approach a maximum for 
effusion in the forward direction at a Knudsen number of 
about 2, without apparently increasing further when the 
Knudsen number was decreased to 1. At the smaller 
values of the Knudsen number, the deposit profile was ap- 
proximately represented by a function involving the sixth 
power of the cosine of e, while one run at a Knudsen num- 
ber of about 8 produced a deposit with a profile which was 
approximated by the same function, but involving the 
fourth power of the cosine of e. 

It was observed that the nature of the substrate, and 
the temperature of the target affected the quantity of the 
effusate which was collected. These observations were in 
qualitative agreement with work reported by Cockroft. 
Apparent aging processes were noticed in the deposits 
from some of the runs. 

An attempt was made to analyze the errors of the ex- 
periment, and some of the limitations of the condensation 
target were discussed. 210 pages. $2.75. Mic 57-400 





METALLIC SOLUTIONS IN LIQUID AMMONIA 
(Publication No. 19,425) 


Frank Royce Meranda, Ph.D. 
Purdue University, 1956 


Major Professor: Herschel Hunt 


The objective of this research has been the investi- 
gation of several of the properties of the metal-ammonia 
systems with particular attention being given to the purity 
of the solutions and the accuracy of the measurements. 
The physical data may be roughly divided into four cate- 
gories--electrical conductivities, absorption spectra, 
transference numbers and exchange reactions. 

The electrical conductivities of solutions of sodium, 
potassium and calcium were determined as functions of 
concentration and temperature for both the liquid and solid 
states. The data indicate that the conductivity of calcium 
solutions is considerably smaller than that of solutions of 
the alkali metals of equal concentration. The conductivi- 
ties of the frozen or solid solutions are of great interest, 
for there is apparently a critical concentration (which 
varies with the metal dissolved) above which the solids 
show very high conductivities and below which they show 
no conductivity. The electrical conductivities of solutions 
of mixed metals and salts and of solutions of metals in 
mixed ammonia and methylamine were also determined 
and compared with those of solutions composed of only the 
metals and ammonia. The addition of relatively small 
amounts of salts or of methylamine resulted in great re- 
ductions in the conductivities of the solutions. 

The absorption spectra of solutions of sodium, po- 
tassium and calcium in liquid ammonia were determined 
and the concentrations of the solutions used to calculate 
molar extinction coefficients for the three metals. These 
data are not in agreement with the generally accepted 
statement that the metals in equal concentrations show 
identical absorption spectra, The extinction coefficient of 
calcium is quite different from those of the alkali metals 
in the range studied (400 to 700 millimicrons). This was 
taken as being in conflict with the generally accepted theo- 
ries which attribute the color of the solutions to the pres- 
ence of free or solvated electrons derived from the ioni- 
zation of the metallic constituent of the solution. 

The transference numbers of the blue anions in so- 
lutions of sodium in ammonia were determined to be ap- 
proximately 0.01 by a moving boundary method. This is 
also in conflict with the accepted theory, which requires 
that the anionic species in solutions of this nature carry 
almost 100% of the electrical current. It is now believed 
that the conductivity is not due principally to the migration 
of ions but is instead a form of metallic conduction 
through the solution. 

The degree of exchange between sodium and sodium 
chloride in liquid ammonia solution was determined to be 
100%. This was taken as slight indication that the cations 
in the sodium solutions are sodium ions. Other evidence 
for sodium ions is presented. 

On the basis of these measurements and the previous 
work of others a new theory for the structure of the me- 
tallic solutions is developed. The most important features 
of this theory are: the presence of the metallic constituent 
in colloidal dispersion, which dispersion induces and 
stabilizes the formation of ammonium metal throughout 
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the solution, which is used to account for the high conduc- 
tivities; the presence of a relatively small number of ionic 
particles, the cations being sodium ions and the anions the 
colloidal particles; and the belief that the high conductivi- 
ties of the solid solutions are caused by further stabili- 
zation of the ammonium metal structure by cooling and by 
the formation of a regular crystalline structure within the 
solid ammonia. 

The theory is tested with respect to the data presented 
and in connection with data from many other sources. It 
is found that the new theory accounts in a satisfactory 
manner for all these phenomena peculiar to the metallic 
solutions in liquid ammonia. 

179 pages. $2.35. Mic 57-401 


CHEMICAL FACTORS IN PROPELLANT IGNITION 
FROM DETONATING GAS IGNITER STUDIES 


(Publication No. 17,576) 


Ferron Allred Olson, Ph.D. 
University of Utah, 1956 


Chairman: Melvin A, Cook 


A method of studying solid propellant ignition is de- 
scribed which utilizes detonating gas igniters. This study 
describes (1) conditions required for obtaining reproduci- 
ble igniter systems and (2) results of application of the 
method to four well-known rocket propellants in which 
various “chemical” and “thermal” effects were brought out 
by suitable variations in the initial pressure and compo- 
sition of the detonating gas igniter. Successful application 
of the detonating-gas-igniter method requires the use of 
steady state detonation waves, i.e., waves in which the 
detonation head has attained a steady “size” and mo- 
mentum, Experimental data are presented which show that 
detonation (following the initial predetonation buildup) must 
travel 110 cm in a 1l-in, diameter steel tube before these 
steady state conditions are established in the systems 
studied. 

Results of studies by the detonating gas ignition method 
show that, besides the important purely physical effects of 
temperature and pressure, free oxygen and solid carbon in 
the igniter system are very effective in lowering the 
threshold ignition pressure. Moreover, increasing oxygen 
in the igniter markedly lowers the ignition time lag (7) 
for appearance of an observable flame although it in- 
creases the time lag (7) for appearance of reaction suffi- 
cient to cause the first measurable ionization in the re- 
action zone (7, >> 7). Although true flame-ignition 
time lags were observed to be of the order of several 
milliseconds, reaction of the propellant was observed to 
start within 1 msec. (possibly immediately) after collision 
of the detonation wave with the propellant. 

The detonating gas method is shown to provide a reliable 
measure of the relative ignition sensitivities of various 
rocket propellants. 

An “isobaric” ignition source formed by detonating 
gases is also used to study solid propellant ignition. It 
provides an igniter which has a high pressure and tem- 
perature and is essentially isobaric and isothermal during 
the entire ignition time lag. The ignition results obtained 





by this method agree with those obtained by the detonating- 
gas-igniter. 108 pages. $1.50. Mic 57-402 


THE REACTIONS OF HYDROCARBONS 
ON A SILICA-ALUMINA CATALYST 


(Publication No. 19,030) 


Howard Allen Porte, Ph.D. 
Northwestern University, 1956 


In the temperature range 56 to 240° C., (+) 3-methyl- 
hexane undergoes loss in rotation, isomerization, and hy- 
drogen exchange with a silica-alumina catalyst. The most 
important factors governing the reaction are the degree of 
hydration of the catalyst and the temperature. Measure- 
ment of the loss in rotation is a convenient method for de- 
termining the extent of the reaction. Between 160 and 
240° C. the activation energy for the reaction (+) 3-methyl- 
hexane -> (+) 3-methylhexane is about 5 kcal./mole. 

The number of molecules which suffer a loss in ro- 
tation is always greater than the number of molecules of 
(+) 3-methylhexane which undergo isomerization to 2- 
methylhexane, 2,3-dimethylpentane, and 2,4-dimethyl- 
pentane. Only those isomeric compounds which possess a 
tertiary carbon atom are formed. The difference between 
the number of molecules which isomerize and the number 
of molecules which suffer a loss in rotation is the number 
of molecules of inactive 3-methylhexane which are pro- 
duced. Above 200° C., 2-methylhexane and inactive 3- 
methylhexane are formed in an equilibrium ratio. Below 
200° C., inactive 3-methylhexane is produced in greater 
than equilibrium concentration. At all temperatures, 2,3- 
dimethylpentane and 2,4-dimethylpentane are formed in 
essentially equimolar quantities. 

At temperatures between 120 and 240°C., the number 
of molecules which exchange with catalyst deuterium is 
equal to the number of molecules which undergo a loss in 
rotation. Under proper experimental conditions, which in- 
clude control of the extent of the reaction and the 
deuterium/hydrogen ratio, the exchange patterns rise to 
maxima at twelve or thirteen hydrogen atoms exchanged. 

The alkane molecule must remain on the catalyst for a 
period of time which is long with respect to the time re- 
quired for hydrogen exchange to take place but which is 
short, especially below 200 C., with respect to the time 
required for equilibrium to take place in the system 3- 
methylhexane — ~ 2-methylhexane. 

The introduction of small amounts of 2-methyl-1- 
hexene does not increase the rate of the reaction. Actu- 
ally it shows the opposite effect by polymerizing on the 
surface of the catalyst and destroying active sites. 

The catalyst activity declines with time. It would seem 
that the active sites are destroyed as the reaction pro- 
ceeds, 

A small amount of water added back to the dehydrated 
catalyst produces the most active catalyst. If larger 
amounts of water are added, the catalyst is deactivated. 

Very little isomerization takes place in the system 
cyclohexane = ~ methylcyclopentane. This is further 
confirmation that silica-alumina is a very poor catalyst 
for causing alkane molecules which do not possess a terti- 
ary carbon to isomerize. Cyclohexane will not exchange 
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with catalyst hydrogens; however, methylcyclopentane 
readily undergoes exchange. The exchange pattern shows 
a relatively small amount of reaction up to six hydrogen 
atoms exchanged followed by a gradual rise from seven to 
a maximum at eleven hydrogen atoms exchanged. 

Thus when exchange takes place, the contiguous hydro- 
gen atoms appear to exchange as a unit. Furthermore, 
there is the tendency for all of the exchangeable hydrogen 
atoms, with the exception of the hydrogen atom on the 
tertiary carbon, to undergo exchange. 

120 pages. $1.50. Mic 57-403 


THE RATES OF THE ACID-CATALYZED REACTIONS 
OF AROMATIC ALDEHYDES WITH n-BUTYLAMINE 


(Publication No. 17,626) 


Georges-Mario Santerre, Ph.D. 
University of Virginia, 1956 


Primary amines condense readily with aldehydes to 
form Schiff bases. The amine is sufficiently basic to at- 
tack the carbonyl group without requiring acid catalysis. 
Most carbonyl-addition reactions, however, are greatly 
accelerated in the presence of acids. Therefore, the pur- 
pose of the present research was to determine the rate 
constants of the uncatalyzed and acid-catalyzed reactions 
of three aromatic aldehydes with n-butylamine in methanol 
solutions. These were benzaldehyde, piperonal (3,4- 
methylenedioxybenzaldehyde), and p-methylbenzaldehyde. 

Since the Schiff bases formed were aromatic and would 
absorb light in the ultraviolet or visible, spectrophoto- 
metric methods of analysis were employed. The ab- 
sorption peak of the Schiff base was shifted in the pres- 
ence of acid to a higher wave length than that of the 
unprotonated form, and the peak of the aldehyde was 
shifted to a much lower wave length due to acid-catalyzed 
acetal formation. Consequently, the unreacted aldehyde 
would not interfere with the analysis of the Schiff base, 
since under actual experimental conditions the reaction 
was quenched in very dilute methanol solutions of hydro- 
chloric acid. 

Acetic acid was used as the catalyst. Since it reacts 
with n-butylamine to form the n-butylammonium ion which 
does not react with carbonyl group, it was necessary to be 
able to calculate the concentration of free n-butylamine in 
equilibrium with the acetic acid present. The equilibrium 
constant for the acetic acid-n-butylamine system is equal 
to the ionization constant of acetic acid divided by that of 
the n-butylammonium ion, The Ka of acetic acid in metha- 
nol at an electrolyte concentration of 0.1 M is given in the 
literature. That of n-butylammonium ion in methanol at 
the same ionic strength was determined by spectrophoto- 
metric analysis of the basic form of brom cresol purple 
indicator in the presence of n-butylamine-n-butyl- 
ammonium buffers. All experiments involving acid cataly- 
sis were carried out at an electrolyte concentration of 
0.1 M in order to keep the salt effects constant. Lithium 
acetate was used as the buffer salt and lithium chloride as 
the inert salt. From the equilibrium expression involving 
the acetic acid and n-butylamine and the equilibrium con- 
stant (852 in methanol at the ionic strength used), the con- 
centration of free n-butylamine at a given hydrogen ion 
and acetic acid concentration could be calculated. 





The rate constant for the acid-catalyzed reaction was 
then calculated in terms of the equilibrium concentrations 
of n-butylamine and acetic acid. The rate of reaction was 
found to be proportional to the equilibrium concentration 
of acetic acid, and the rate constant showed a linear re- 
lation to the latter. This dependence is known as general 
acid catalysis, and indicates a direct proton transfer be- 
tween the acetic acid molecule and the aldehyde, in con- 
trast to specific oxonium ion catalysis, in which the 
methyloxonium ion acts as the proton donor. 

The rate constants for the uncatalyzed reactions in- 
crease in the same order as the catalytic constants, but 
the relationship predicted from the values of the sigma 
constants of the Hammett equation was not observed. This 
deviation from theoretical predictions is not uncommon in 
condensations of this nature and indicates the complexity 
of the over-all reaction. 83 pages. $1.50. Mic 57-404 


SURFACE STUDIES 
WITH THE FIELD-EMISSION MICROSCOPE 


(Publication No. 17,627) 


Peter Burum Sherry, Ph.D. 
University of Virginia, 1956 


A field-emission microscope was constructed in order 
to study surface properties of metal crystals. Details on 
the construction of a field-emission microscope are given 
together with a description of a high-vacuum system capa- 
ble of obtaining vacuums of the order of 10° mm. of Hg. 
A discussion of the significance of the field-emission work 
function and its relation to the contact potential work func- 
tion for single crystals is given. Studies were made of the 
adsorption of tantalum on tungsten, and the results of ex- 
periments indicate that tantalum might possibly dissolve 
in tungsten with a partial negative charge. Experiments 
were conducted to determine the conditions under which 
tungsten points could be sharpened to a small radius of 
curvature by oxidation and by argon bombardment. These 
experiments indicate that heating of the tungsten points to 
1800°K produces a pseudo equilibrium tip size whose 
radius is probably determined by the cone angle of the tip. 
Attempts were made to study the growth of copper and 
silver crystals by evaporation of these metals on field- 
emission tips of tungsten. No crystal growth was ob- 
served, but the results were encouraging for future re- 
search. An investigation was made of the “molecular 
images” that have been reported by other authors. Several 
examples of this type of effect were found, but no definite 
conclusions could be drawn as to whether or not these 
images are caused by atoms or small molecules. The re- 
sults of other experiments indicate that Pyrex glass that 
has been thoroughly cleaned by baking-out at vacuums of 
the order of 10™*° mm. of Hg will become conductive when 
a layer of silver-diffused oxygen is adsorbed on the sur- 
face. The resistivity of such glass was estimated to be 
about 0.12 ohm cm, 108 pages. $1.50. Mic 57-405 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 








ACIDIC PROPERTIES OF BENTONITE 
(Publication No. 17,521) 


Arthur Carsten Thompson, Ph.D. 
State College of Washington, 1956 


Various factors contributing to the acidic properties of 
hydrogen bentonite were investigated. Of particular inter- 
est was the dibasic acid character of Wyoming bentonite 
that had been reported by several investigators. The H- 
bentonite used in this investigation was prepared by 
columning sodium bentonite on the Rohm and Haas mixed 
bed resin, MB-1. In effect, an electrodialyzed bentonite 
was produced presumed to be homoionic in hydrogen and 
free of small anions. The most important factors affecting 
the titrating properties were found to be (a) concentration 
of the suspension; (b) cation species in the titrating base; 
(c) neutral salt concentration; and (d) the age of the H- 
bentonite suspension. 

Linear relationships between the pH and concentration 
functions were found, such that 











pH = pK’ - 9 log Ac - n, log . <8, (1) 
oC, 
or 
_ - V Ac 1 -c, 
pH = pK -Of “3 - n, log oc. (2) 


where oc, = degree of neutralization between the first 
and second equivalence points, 

and Ac = concentration of H-bentonite in arbitrary 

units; n,, 9, 6 are slope factors. 


The first two terms of either (1) or (2) constitute the 
mean pK at a given concentration of H-bentonite. This is 
constant for the weak acid function but variable for the 
strong acid function. Ata given o, or o,, the pH is lin- 
early related to the’ square root function or the log func- 
tion. The slope factor n, is approximately one, independ- 
ent of concentration or even moderate concentration of 
neutral salt. For the first neutralization, the value n, 
varies, but approaches one when cc , is greater than one- 
half. The corresponding conductance curves resemble the 
type of curve obtained for an equimolar mixture of hydro- 
chloric and acetic acids. In general, both 9 and 6 vary 
with the degree of neutralization, oc, or o,. H-bentonite 
titrates like a stronger acid than with sodium hydroxide 
when bases such as barium hydroxide or quaternary am- 
monium bases are used. In general, the apparent pK 
values and pH values at the equivalence points are lower. 
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The titration constants must be determined in part by the 
adsorption energies of the cation on the bentonite particle 
surface, 

Addition of neutral salt in general reduced the titration 
constants, and the pH values at the inflexion points. If suf- 
ficient salt is added, the first equivalence point is almost 
completely suppressed, whereas the rise to the second is 
much steeper. An ion exchange effect is involved here. 
The exchange of sodium for hydrogen on the clay surface 
increases the osmotically active hydrogen in the intermi- 
cellar solution. The double layer is partially discharged 
and the zeta potential reduced, so therefore the stability of 
the dilute suspension is reduced, 

For fresh samples, the titrated base exchange capacity 
was found to be 88 meq. per 100 grams of H-bentonite 
(100° oven dried), For a series of prepared samples that 
have been allowed to stand several days this base exchange 
capacity is about 90 - 94. The first equivalence in fresh 
samples is about 46 meq. When the H-bentonite is allowed 
to stand, the exchange capacity to the first equivalence 
point is progressively reduced with age. After aging one 
year, the pH rises immediately on addition of a small 
amount of base. The total base exchange capacity is re- 
duced to about 57. This result is thought to be due to auto- 
degradation of the H-bentonite, as postulated by others. 
The dibasic acid character of freshly prepared samples 
does not seem to be due to the presence of aluminum on 
the base exchange sites. Those hydrogen ions not dissoci- 
ated from the double layer into the outside solution by 
thermal action constitute the weak acid hydrogen observed 
in the titration curves. 

Seven series of specially prepared samples were 
studied to which various amounts of salt were added. It 
was found that on aging these samples, the pH values up to 
the first inflexion increased with time, whereas the pH 
values between the equivalence points dropped slightly, 
Beyond the equivalence points the pH decreases were es- 
pecially large. The pH rise observed in prepared samples 
neutralized up to the first equivalence point is thought to 
be due to the slow spontaneous degradation of the hydrogen 
saturated bentonite. An aluminum bentonite is apparently 
the end result. No explanation is offered for the small de- 
crease in pH between the equivalence points and the much 
larger decreases on Standing for samples to which an ex- 
cess of base was added. 

A number of miscellaneous experiments were also car- 
ried out. The results are analyzed from the point of view 
of the Donnan membrane theory, the double layer theory, 
and other theories which are applicable to ion exchange 
and the structure of clays. 111 pages. $1.50. Mic 57-406 
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ECONOMICS, GENERAL 


CAPITAL FORMATION IN A DEVELOPING ECONOMY 
(Publication No. 19,581) 


Pius Nwabufo Okigbo, Ph.D. 
Northwestern University, 1956 


Supervisor: Harold Williamson 


This dissertation uses Nigeria as a case study to de- 
velop certain hypotheses about capital formation in a de- 
veloping economy. The empirical data on Nigeria are 
organized around three propositions. First, since a large 
proportion of the private saving in a developing economy 
occurs in “atomized” and isolated cells, the choice of in- 
vestment possibilities is frequently restricted to only those 
in which the minimum scale of the initial outlay is rela- 
tively small. Investment opportunities which require 
lumpy and indivisible initial outlay become irrelevant al- 
ternatives. Consequently, the productivity of the invest- 
ment that occurs is restricted because opportunities which 
may be more productive than the ones currently selected 
are overlooked. Second, very little saving is to be ex- 
pected from wage incomes. Third, the growth of invest- 
ment is largely dependent on the import of capital goods. 

The most important of the factors that govern private 
investment in fixed capital are represented in a structural 
equation as follows: 


It = F (Y¢-t, St-, Kjt, Ut) 


such that Fy'> O, F52 O, Fy 2 O, and Fy2 O where It 
= investment in domestic fixed capital at time t; Y;_, = 
change in domestic output; S;= private saving at time t; 
Kj; = the level of existing capital stock in industry j at time 
tas j= 1toN; and U;= expectations held at time t about 
changes in the future levels of output, and about the move- 
ment of the ratio of the level of prices to the level of raw 
material and labour costs. 

The study emphasises the influence of the volume of 
private saving and the level of capital stock on investment 
in domestic fixed capital. An increase in the level of 
existing capital stock may stimulate further investment by 
generating external economies to firms undertaking new 
investment, and by creating an atmosphere congenial for 
additional capital expenditures. However, if an increase 
in private saving leaks into inventory accumulation, export 
surpluses, addition to cash holdings, or government deficit, 
private investment in fixed capital may be less than the 
rate appropriate to the rate of turnover. 

The study points to the following conclusions. First, 
the development of savings intermediaries is essential for 
stimulating and “bulking” private personal saving for in- 
vestment in domestic fixed capital. Second, a developing 
economy may prefer to sustain an import surplus provided 
it is incurred through an import of capital goods. Third, it 
may be desirable to channel investment less into foreign 





assets and more into domestic fixed capital: with capital 
accumulation at home, the “technical frontier” of the do- 
mestic economy is moved forward accompanied by an in- 
crease in know-how. Fourth, the concentration of domestic 
investment in “traditional lines” may reflect imperfections 
in the capital market; if a change in the distribution of 
domestic investment is desired, it may be necessary to 
interfere with the market mechanism with a view to re- 
moving some of the inperfections. Finally, the extension 
of the social overhead capital stock--roads, power, water, 
information, etc.--would lead to an expansion of output by 
stimulating investment in some of those opportunities that 
are currently overlooked. 


232 pages. $3.00. Mic 57-407 


ECONOMICS, AGRICULTURE 


AN ECONOMIC ANALYSIS OF IDLE FARM LAND, 
POTTER COUNTY, PENNSYLVANIA, 1953 


(Publication No. 16,720) 


Arthur David Jeffrey, Ph.D. 
The Pennsylvania State University, 1956 


This study dealt with idle farm land in Potter County, 
Pennsylvania. The problem was to reconcile differing 
viewpoints concerning the most efficient use of idle land. 
The framework of analysis was based on marginal proposi- 
tions in economics which satisfy partial equilibrium con- 
ditions. Only a limited part of the entire framework was 
verified in this investigation. 

Empirical data were obtained from field questionnaires, 
which covered approximately ten per cent of the land under 
private ownership. 

Approximately 3,820 acres, or 11 per cent, of the farm 
land in the sample was idle. The estimate for the county 
was 40,152 acres of idle land. 

The costs of holding idle land in Potter County were 
ascertained and compared with contractual rents. 

The holding cost of idle land averaged $3.48 per acre. 
This figure was based on the following acre costs: an op- 
portunity cost of $1.64; an average tax of $1.63; annual 
miscellaneous expenses of $0.23; an annual indebtedness 
of $0.23; and an average negative cost of $0.25. 

Contractual rents averaged $1.99 per acre per year. 
On the assumption that contractual rent accurately re- 
flected the marginal value productivity of the land, the dif- 
ference between holding cost and contractual rents indi- 
cated that more land should be removed from agricultural 
production. 

Soil types explained only four per cent of the variation 
in the amount of idle land, and slopes explained less than 
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one per cent. The present land use pattern did not provide 
a good index of soil’s productivity. 

Inaccessibility of water, poor fencing and buildings on 
idle tracts were not associated with the occurrence of idle 
land. Impediments to agricultural use of idle land, such as 
rocks, swamps, etc. appeared to be serious obstacles to 
land use where they occurred. 

To determine if exogenous factors were responsible for 
land falling into agricultural disuse, certain ownership 
characteristics were investigated. It was found that size 
of ownership unit explained about six per cent of the vari- 
ation in the amount of idle land. A similar relationship 
was found with acres of cropland in the ownership units. 
Operators who had high incomes and who spent large 
amounts of time in off-farm work had large amounts of idle 
land. Other characteristics of ownership units failed to 
show any association with the amount of idle land. 

To explain the apparently irrational behavior of holders 
and renters of idle land, personal characteristics of farm 
owners and operators were investigated. Age and health 
were associated with variations in the amount of idle land 
on an ownership unit. In-migrants from outside the state 
had much larger acreages of idle land than natives of 
Pennsylvania. Non-farm employment experience was not 
associated with the amount of idle land. Those who had an 
unfavorable attitude toward land falling into agricultural 
disuse had a smaller amount of idle land than those who 
had a favorable attitude. 

An interrelationship between attitude and age, health, 
and days spent in off-farm employment was demonstrated. 
The conclusion reached was that older people in poor health 
who did not have off-farm employment were non-economi- 
cally oriented toward farm land. Owners and operators 
gave limitations of the land itself and scarcity of labor as 
major reasons for leaving the land idle. 

Owners and operators suggested that much of the idle 
land could be used for agricultural production. Crops sug- 
gested were hay, oats, potatoes, corn and snap beans. Soil 
types and slopes presently in greatest agricultural use 
were the same as those being returned to agricultural pro- 
duction. 


VITA 


Arthur David Jeffrey was born April 28, 1917 in Al- 
toona, Pennsylvania and was graduated from the State Col- 
lege High School at State College, Pennsylvania in 1935. 
He enrolled in the School of Chemistry and Physics at The 
Pennsylvania State College and received a Bachelor of 
Science degree in the Pre-Medical curriculum in 1939. 
Following graduation he was successively: a representa- 
tive of The Pennsylvania State College in Engineering Ex- 
tension; an officer in the United States Navy; a full-time 
farmer; and Assistant Secretary-Treasurer of a farmers’ 
cooperative credit association. He entered graduate school 
in the Department of Agricultural Economics and Rural 
Sociology of The Pennsylvania State University in February 
1951. He was employed as a graduate assistant in the De- 
partment from February 1952 until June 1954, except in 
1953 when he was employed as an Instructor in Farm Man- 
agement. A Master of Science degree in Agricultural Eco- 
nomics was received in June, 1953. He was employed as 
an Instructor in the Department from June, 1954 until Feb- 
ruary, 1955. He then became an Assistant Professor of 
Marketing at Cornell University. He received a Doctor 
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of Philosophy degree with a major in Land Economics in 
January 1956. 324 pages. $4.05. Mic 57-408 


AN ANALYSIS OF SOUTHERN ECONOMIC 
DEVELOPMENT WITH PARTICULAR REFERENCE 
TO AGRICULTURE: UPPER TENNESSEE VALLEY, 

1900-40 


(Publication No. 20,034) 


Fletcher Eugene Riggs, Ph.D. 
Vanderbilt University, 1956 
Supervisor: Professor William H,. Nicholls 

The central hypothesis of this study is that industrial- 
urban development in an area, through its effect on local 
labor, capital, and product and supplies markets, enhances 
incomes of farm families and raises agricultural labor 
productivity in adjacent rural areas. The objective of this 
thesis has been to trace the effects of the level and growth 
of industrial-urban development in an area on its agri- 
culture, particularly agricultural labor productivity. 

The procedure was to compare historical trends during 
1900-40 in population and population characteristics, non- 
agricultural industries, and agriculture for an industrially 
developed area and an otherwise similar underdeveloped 
area. The historical trend data had two functions: (1) to 
describe the nature of developed and underdeveloped areas; 
and (2) where possible, to relate these indices of historical 
trend to hypotheses regarding the functioning of local capi- 
tal, labor, and product and supplies markets. The present 
study was exploratory. In few, if any, cases can we claim 
to have verified or rejected in a definitive manner any of our 
hypotheses regarding the operation of these local markets. 

It was established early in the study that significantly 
diverging trends in the value of farm products produced 
per farm worker in favor of the developed area were as- 
sociated with the disparity in growth of industrial-urban 
development between our two areas. Our major findings 
bearing on these trends are briefly summarized in the 
paragraphs below. 

Significantly greater gross capital resources and bank- 
ing facilities, and significantly diverging trends in the 
combined value (and individual values) of all farm capital 
resource categories, gave evidence of a more efficient 
capital market in the developed area, and one to which 
access was easier. Improved functioning of the capital 
(and labor) market in the developed area during 1900-40 
was further indicated by: 

(a) diverging trends in favor of the developed area for 
all available capital/labor ratio indices, andaconsistently 
greater quantity of capital resources per farm worker in 
the developed area throughout 1900-40; 

(b) an increased ratio of capital to labor associated with 
a higher incidence of part-time and residential farming-- 
and a greater efficiency of farming resulting from,a 
smaller reduction in the number of larger full-time farms 
--in the developed area; and 

(c) increased intensity of farming operations as re- 
flected in diverging trends in intensity of land use--and in 
the numbers of all classes of productive livestock--in 
favor of the developed area. 
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Improved labor market operations were reflected in 
more numerous available nonfarm employment opportuni- 
ties in the developed area at higher returns for labor than 
its marginal productivity in farming. Substantial net out- 
migration from the underdeveloped area and net migration 
into the developed area during 1900-40, and greater occu- 
pational shifts from agricultural to non-agricultural em- 
ployment by farm workers in the developed area, reflected 
the greater availability of nonfarm employment opportuni- 
ties in the developed area. Migration differentials were 
not sufficient to induce the necessary and desirable farm 
reorganization for optimum long-run farming adjustments 
and increased returns to workers remaining in agriculture 
in the underdeveloped area. 

Employment in the developed area was concentrated in 
manufacturing and other non-agricultural occupations--in 
contrast to agricultural and mining occupations in the 
underdeveloped area--which resulted in a far greater pro- 
portion of its working age population being “productively” 
engaged than was true in the underdeveloped area. Study 
findings with respect to age distribution, education, and 
health characteristics indicated that the population of the 
developed area also had a greater ability to produce and a 
greater awareness of alternative economic opportunities. 

Analysis of retail trade, wholesale trade, service indus- 
tries, and other data indicated larger, more numerous, and 
better developed marketing facilities in the developed area; 
and more and better public and private services than were 
available in the underdeveloped area. 

Improved efficiency and effectiveness were not concen- 
trated in any one market, but a greater relative improve- 
ment was brought about in all markets and in associated 
public and private services and facilities of the developed 
area by rapid industrial-urban development. However, 
additional intensive research will be necessary to deter- 
mine the full and detailed effects of industrial-urban de- 
velopment on adjacent agriculture. 

521 pages. $6.65. Mic 57-409 
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THE RELATIONSHIP BETWEEN MOTOR 
TRANSPORTATION AND MARKETING OF 
AGRICULTURAL PRODUCTS WITH SPECIAL 
REFERENCE TO LIVESTOCK 


(Publication No. 19,794) 


Aly Abdel-Meguid Aly Abdou, Ph.D. 
University of Dlinois, 1956 


This study examines the development of motor trans- 
portation and its relationship with agricultural marketing; 
the factors considered in comparison between railroads 
and trucks; the reasons for diversion of traffic from rail 
to truck; the trucking problems, the way of reducing the 
trucking bill; and the changes in the marketing system 
contributed by trucks. These issues are discussed with 
respect to livestock, fruits and vegetables, and milk, ex- 
cept the changes in the marketing system which are dis- 
cussed only with respect to livestock. The study also in- 





vestigates the future possibilities of motor transportation 
and its possible influence on agricultural marketing. 

Highways, improvements in construction and operation 
of trucks, and better material handling have resulted in 
reduced costs, less spoilage of products, increased con- 
venience in handling, and higher adaptability of truck to 
hauling farm products. Therefore, being recognized by 
farmers as essential to agriculture, trucks have substan- 
tially increased in use. Trucks have gained from the rail- 
roads most of the traffic in perishable farm products to 
local markets and considerable portion of it to terminal 
markets. Their success has taken place on both short and 
relatively long-haul business. In fruits and vegetables, 
and milk hauling, economy and convenience have resulted 
in the diversion of traffic from rail to truck. In the live- 
stock industry, any reduction of rates is important and 
could increase the trucks’ share of traffic. However, the 
non-monetary advantages of trucks have been the most im- 
portant reasons for the diversion of livestock traffic from 
rail to truck, i.e. convenience, speed, flexibility, and the 
acceleration of the development of an acceptable marketing 
system such as direct marketing. It is doubtful that rail- 
roads can regain the business taken away from them un- 
less they reduce their charges enough to offset the ad- 
vantages of trucks. As rail rates are increasing while ac- 
tions are taking place to reduce trucking costs, trucks 
may gain more traffic from railroads in the future. 

Farmers still rely greatly on for-hire trucks. As it 
is expensive to own a special type large truck because it 
is difficult to keep it busy throughout the year, most 
farmers own trucks of small capacity which are mostly 
used to haul their supplies and some products to initial 
markets. Beyond that, for-hire trucks usually take over. 
The transportation service supplied by farmers by their 
own trucks will continue to be mainly in general purpose 
(hauling supplies to the farm and small quantities of goods 
to market) using small-capacity equipment. Because of 
the complexity of the rates and services offered by rail- 
roads and trucks, no general rule could be formulated for 
determining which method of transportation could be used 
to the greatest advantage. Shippers should decide for each 
shipment whether to use railroad or truck according to 
relative costs and services offered. 

Motor trucks have intensified some marketing prob- 
lems which add to transportation costs. Because rail 
rates have been increasing during the last decade, compe- 
tition between railroads and trucks cannot be counted upon 
to accomplish any major reduction in transportation costs. 
There appears to be greater promise in reducing the 
trucking bill by reducing the real cost of motor transpor- 
tation. Costs could be reduced by more efficient use of 
trucks by obtaining the maximum use of the vehicle in 
terms of load hauled and mileage traveled; careful plan- 
ning to eliminate empty return trips, and reduction of in- 
terstate trade barriers. Political action is necessary for 
solving the problem of trade barriers and securing uni- 
form regulations. 285 pages. $3.70. Mic 57-410 
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ADJUSTING FINANCIAL STATEMENTS FOR CHANGES 
IN THE VALUE OF THE DOLLAR 


(Publication No. 18,968) 


Francis Virgil Boyd, Ph.D. 
Northwestern University, 1956 


Supervisor: T, Leroy Martin 


The unprecedented rise in the price level during the 
last decade has led to serious speculation in regard to the 
validity of one of the basic accounting assumptions, namely, 
that the dollar is the appropriate measure of value in fi- 
nancial reporting. During periods of relatively stable 
prices the dollar has proved to be a useful measure of 
value, but with a marked change in the price level there is 
a need for a more stable yardstick. It has been suggested 
that historical costs be adjusted by the use of index num- 
bers to state all values in comparable units of purchasing 
power. 

The objectives of this study were to examine the nature 
of the problem, the adjustment techniques, the validity of 
assumptions, and the size and significance of the adjust- 
ments. The adjustment techniques were applied to the 1951 
financial statements of the four selected firms and to the 
financial statements for each year 1946-1951 for one of 
these firms. 

From these case studies it was concluded that the prob- 
lem of adjustment for price level change is one of meas- 
urement. If provision is to be made for preserving real 
capital investment before measuring profits, adjustments 
must be made for the fluctuations in the value of the dollar. 
Replacement is a separate and distinct problem, although 
it is frequently confused with this measurement problem. 

Application of the techniques revealed various inac- 
curacies in some of the assumptions frequently made in 
such studies. For example, it was found that a Fifo flow of 
fixed assets is quite unrealistic, that adjustments to de- 
preciation charges can not be estimated accurately from 
the adjustments to original historical costs, and that turn- 
over techniques must be used with caution in estimating 
acquisition dates of inventory. 

The results of adjusting fixed assets revealed that these 
adjustments were small in relation to the change in the 
price level. This was due primarily to the acquisition pat- 
tern which was followed by the four firms and apparently 
by many other firms in the economy. As the price level 
rose, the rate of fixed asset acquisitions increased. The 
result was that a large part of the fixed assets held in 1951 
were acquired at relatively high price levels and required 
small adjustments. 

The amount of adjustment varied for the four firms, but 
in every case the percentage adjustment to depreciation 
exceeded the percentage adjustment to cost of sales. Also 
depreciation adjustments were more significant in relation 
to net income than the adjustments to cost of sales. How- 
ever, a third adjustment which is frequently ignored, was 
more significant than either depreciation or cost of sales. 
The losses in purchasing power that resulted from holding 
net assets whose values do not fluctuate with the price 
level were, for the most part, larger than the sum of the 
adjustments for cost of sales and depreciation. 

In conclusion this study pointed out how adjusted state- 
ments might prove useful to bondholders, stockholders, 
management, labor, and government. 

244 pages. $3.15. Mic 57-411 





DECISION MAKING IN 
PACKER PROCUREMENT OF HOGS 


(Publication No. 19,818) 


William Lyle Fitzgerald, Ph.D. 
University of Tlinois, 1956 


This study is concerned with the role of decision making 
in the packing industry. The objective was to examine the 
hog-buying practices and policies of eleven meat-packing 
firms to determine how buying decisions were made and 
the factors influencing the decisions. Data were obtained 
by the interview method. The detailed interview-study 
procedure used is satisfactory in obtaining useful infor- 
mation for dealing with a problem of this kind. Eleven 
firms, ranging from an annual hog slaughter of less than 
90,000 to over 3,500,000 head, were interviewed. They 
operated 77 plants and accounted for about one-third of 
the United States commercial hog slaughter in 1950. 

Decision making involves formulation of expectations. 
They may take three forms: (1) single value, (2) ordinal, 
or (3) bimodal. 

In day-to-day operations many decisions are the result 
of habitual reactions to existing circumstances. Execu- 
tives constantly seek relevant information; some from 
government sources and some from trade sources. Com- 
mercial information flows rapidly through trade channels. 

Expectations as to future demand are a key determinant 
of weekly purchases. If their over-all review indicates 
favorable selling prices in relation to costs, weekly and 
daily purchases are likely to be maintained or increased; 
if unfavorable, then volume is curtailed. In decisions as 
to weekly volume, most weight is given to cut-out tests, 
product sales in the previous week, inventory position, and 
anticipated hog supplies. Guarantees of weekly hours of 
work for killing gangs are also considered. Here costs 
must be weighted against cut-out margin prospects. In 
decisions as to daily volume, expectations as to movements 
in prices of products, daily cut-out tests, and number of 
hogs on hand are important factors. Decisions as to the 
types and weights of hogs to buy were also closely related 
to daily cut-out and weekly plant-kill tests. 

In multiple-plant firms, price instructions are issued 
either daily or weekly to all plants from the central office. 
They refer to (1) numbers to buy and (2) how to react to 
actual price movements during the day. Instructions as to 
supplies are usually more binding on local plants than are 
price directives. 

Storage must be recognized in formulating procurement 
decisions. The limits to storage by firms were found to 
be set by capital, processing requirements for stored 
products, storage space, and habit. Packer demand for 
pork for speculative storage is reflected in reservation 
prices based on (1) estimates of future price conditions in 
both the live hog and wholesale pork markets, (2) credit 
availability, (3) current needs for operating capital, and 
(4) current market prices relative to product production 
costs. 

In general it can be concluded that in making de- 
cisions, executives (1) develop expectations after getting 
as much relevant information as possible and (2) are 
guided by the returns anticipated, as indicated by market 
prospects for products and cut-out tests on past and 
current operations. 
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ELECTRONICS IN BUSINESS: 
EFFECTS ON ACCOUNTING 


(Publication No. 18,736) 


Gardner Monroe Jones, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor Lloyd F, Morrison 


For accountants in industry, the pressures of the im- 
mediate problems of converting accounting systems to 


electronics impede calm consideration of the future; how- _| 


ever, now is the appropriate time to look forward to the 
future of accounting under electronics. One approach to 
such a study is to seek answers to a series of questions: 
what are the services that accounting provides? what is 
electronic data processing? what effect will electronic 
data processing have on the performance of accounting 
services, on accounting organization, and on accountancy ? 

Accounting is defined as a function, an approach, and 
least importantly, an organization. The function of account- 
ing within the business firm is to collect, analyze, and re- 
port information for policy planning, control of costs and 
revenues, conservation of assets, and assistance in routine 
operations. Outwardly directed accounting services in- 
clude reporting to society and aid in meeting legal require- 
ments; an outside accounting service directed inwardly is 
external review for internal control, by independent ac- 
countants. 

Electronic data processing encompasses maintenance 
of volume magnetic files and electronic manipulation of 
data therefrom according to instructions to the manipulat- 
ing device. 

Electronic data processing may affect the performance 
of accounting services through organizational realignment 
to fit the concept of an integrated company-wide accounting 
system, the use of mathematical analysis of accounting and 
production records to aid in decision-making, and the ac- 
celeration of reporting processes. There is increased 
emphasis on managerial control by exception, little effect 
on published reports, and some change in audit procedures 
to make use of electronic capabilities. Audit emphasis is 
on testing the working of the system rather than on verifi- 
cation of detail, but standard confirmation procedures are 
still used. The systems experience of the controller’s 
staff should place the controller in a position of leadership 
in planning and coordination of the electronic business sys- 
tem; but the business system requires a team effort from 
all functional divisions, making use of engineering and 
mathematical skills along with accounting experience. 

‘Accounting organizations and accounting literature are 
giving increasing attention to business systems; accounting 
education must emphasize basic conditioning in logical 
thinking, in understanding people, and in the flows of busi- 
ness information. Curricula for prospective accountants 
should be decompartmentalized to include mathematical 
discipline, industrial engineering, and human nature 
studies. 

The universities’ training obligations in the area of 
electronic data processing are not to large concerns able. 
to provide employee training programs but to smaller or- 
ganizations and individuals who cannot obtain appropriate 
training by other means. The universities will meet the 
need largely through graduate programs, adult education 
courses, conferences, and seminars for businessmen. 

168 pages. $2.20. Mic 57-413 





MAJOR ISSUES PERTAINING TO HEALTH INSURANCE 
(A STUDY OF THE MAJOR ISSUES WHICH AFFECT 
CONSUMERS OF VOLUNTARY HEALTH INSURANCE 

PLANS OPERATING IN THE UNITED STATES) 


(Publication No. 19,277) 


Gerald Warren Maxwell, Ed.D. 
Indiana University, 1956 


Chairman: Elvin S, Eyster 


The Problem 


The problem is the study of major issues which affect 
consumers of voluntary nongovernmental health insurance 
plans operating in the United States. The solution of the 
problem was based upon data obtained as the answers to 
three questions: 

1. What conflicts of opinion, expressed or indicated, 
are, singly or in combination, sufficiently controversial 
and important to be major health insurance issues? 

2. What reasons have been expressed or indicated for 
holding each general viewpoint on each major issue? 

3. What are the historical development, characteristics, 
and status of health insurance in the areas in which major 
issues exist ? 


Procedure 


The data were collected by exhaustive examination of 
the literature; by interview with regional, state, and local 
representatives of specified organizations; and by ques- 
tionnaire from national representatives of specified agri- 
cultural, business, consumer, governmental, health, heaith 
insurance, labor, and social welfare organizations. 

Thirteen major issues were identified through study of 
conflicts of opinion. In addition, the data were studied to 
determine reasons for holding general viewpoints, and 
existing practice in the areas of health insurance in which 
major issues exist. 


Findings 


The 13 major issues may be grouped into three major 
classes: issues that concern health insurers, issues that 
concern health insurance contracts, and issues that con- 
cern health insurance legislation. 

The two major issues pertaining to health insurers re- 
lated to: (1) profit motive of health insurers, and (2) con- 
sumer representation on policy-making bodies of health 
insurers. 

The seven major issues pertaining to health insurance 
contracts dealt with: (1) proportion of financial loss due 
to hospital, surgical, and medical care covered by in- 
surance; (2) incidence of financial loss due to preventive 
medical services; (3) incidence of financial loss due to 
regular dental care; (4) kind of benefit for hospital, surgi- 
cal, and medical care; (5) provision for choice of physician 
by insured person; (6) cancellation of individual and family 
health insurance contracts; and (7) differentials in pre- 
mium rates. 

The four major issues pertaining to health insurance 
legislation involved: (1) coverage of employees’ nonoccu- 
pational disability, (2) use of public funds budgeted for 
indigent care, (3) reinsurance of health risks, and (4) com- 
pulsory vs. voluntary health insurance. 
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Summary of Current Thought Pertaining to 
Health Insurance Issues 


Two major controversial areas emerged as a result of 
studying the 13 specific issues collectively. These areas 
are: (1) proportion of financial loss due to health care 
covered by insurance, and (2) means used to provide the 
largest number of persons with satisfactory health insur- 
ance protection. 

Specifically, the first area of controversy pertained to 
the question of whether health insurance should provide 
protection against practically all financial loss due to 
health care (comprehensive coverage) or against just the 
burdensome proportion of financial loss due to health care 
(burdensome coverage). The second area of controversy 
involved the question of whether action taken to provide the 
largest number of persons with satisfactory health insur- 
ance protection should be private, nongovernmental action; 
legislative action of a voluntary nature; or legislative ac- 
tion of a compulsory nature. 

Current thought on these two major controversial areas 
was determined by examining general viewpoints on the 13 
specific issues expressed by national organizations having 
an interest and a stake in the way health insurance issues 
are resolved. There was some tendency (1) for those who 
believed that health insurance should provide comprehen- 
sive coverage to believe also that legislation--voluntary 
and,/or compulsory--should be enacted to provide the 
largest number of persons with satisfactory health insur- 
ance protection, and (2) for belief in burdensome coverage 
to accompany conviction for private, nongovernmental ac- 
tion to achieve maximum possession of satisfactory health 
insurance protection. 484 pages. $6.15. Mic 57-414 


LONG RANGE FORECASTING OF 
THE DEMAND FOR ALUMINUM 


(Publication No. 19,860) 


James Erwin Rosenzweig, Ph.D. 
University of Dlinois, 1956 


This thesis is essentially a case study in long range 
forecasting as applied to the aluminum industry. The 
analysis is concerned with two main problems: (1) what 
are the economic factors that affect the demand for alumi- 
num; and (2) how can these factors be used to forecast the 
long range demand for aluminum. The target date chosen 
for this study was 1965, making an eleven year span from 
the last of the time series data used, 1954. 

Because aluminum is a raw material, the concept of 
derived demand leads to a non-statistical approach using 
the future demand for products-made-from-aluminum as 
a basis for forecasting the future demand for aluminum. 
By estimating both the number of units to be demanded and 
the probable amount of aluminum to be used per unit in 
each of six major aluminum using industries, the basis for 
a forecast was formed. The end-use sectors analyzed in- 
cluded (1) direct military, (2) building materials, (3) 
transportation, (4) electrical, (5) consumer durables, and 
(6) containers and packaging. Addition of the estimates 
for the various sectors provides a forecast of 8.9 billion 
pounds of aluminum to be consumed in 1965. Compared to 





the 1954 figure, 3.0 billion pounds, this indicates an in- 
crease of nearly 200 per cent. 

Two statistical approaches were used to forecast the 
long range demand for aluminum. The first was the use of 
trend projections and, because the past consumption of 
aluminum has increased more nearly at a constant rate 
than by a constant amount, geometric straight lines pro- 
vided the best approach. Fitting a line to the data for the 
period 1909-1954 and projecting it to 1965 provides a fore- 
cast of 8.5 billion pounds. 

The second statistical approach was correlation analy- 
Sis. Although there are numerous factors which con- 
ceivably can affect the demand for aluminum, these factors 
can be represented by composite factors which indicate 
the level of demand in the various aluminum-using sectors 
of the economy. Gross national product was used for ex- 
plaining the total demand for aluminum because aluminum 
is used in all segments of the economy; military, new con- 
struction, producer durables, consumer durables, and 
even non-durables. Other factors such as the FRB Index 
of Durable Manufactures, price per pound, time, aluminum- 
steel price ratio, and aluminum-copper price ratio were 
also used. Regression equations were developed for both 
Simple and multiple correlation relationships. 

The relationships using many factors are interesting 
from the point of view of research and they can be used 
for forecasting. However, the simple correlation between 
total aluminum consumption and GNP provides an excellent 
forecasting tool. These two series have moved consistently 
together over the past 36 years (1919-1954) and there is no 
reason to suspect that they will not continue to do so. Such 
a relationship is simple and understandable from manage- 
ment’s standpoint. Also, there are estimates available of 
the 1965 level of GNP from top level economists and gov- 
ernment agencies. Using a conservative figure of 480 bil- 
lion constant 1953 dollars for GNP in 1965, the forecast 
for total aluminum consumption is 8.4 billion pounds. 
Coupled with the predictions of approximately 8.5 billion 
pounds obtained on the basis of trend projections, these 
results indicate a substantial increase in aluminum con- 
sumption by 1965. The non-statistical approach provided 
an estimate of 8.9 billion pounds of aluminum to be con- 
sumed by 1965. However, this forecast must be discounted 
somewhat because of the over-optimism of users and in- 
dustry spokesmen. 284 pages. $3.65. Mic 57-415 


ECONOMICS, FINANCE 
AN APPRAISAL OF RENEGOTIATION 
OF WAR CONTRACTS 1942-1945 
(Publication No. 19,561) 


Arthur Lionel Friedman, Ph.D. 
Northwestern University, 1956 


Summary 


The Renegotiation Act of 1942 considerably affected the 
usual procurement relationship between the Federal Gov- 
ernment and private contractors. In addition renegotiation 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 








ECONOMICS 259 





ns 


added to the financial considerations with which business 
firms had to deal. 

The philosophy of renegotiation is contained in the idea 
that no one should be permitted to make unconscionable 
profits in supplying the weapons of war. The main objec- 
tive of renegotiation was the reduction of contract prices 
which appeared to be excessive as evidenced by excessive 
profits. The renegotiation boards used the profits realized 
by firms during the period 1936-1939 as a basis to compare 
the profits realized on war contracts. 

During the period April 28, 1942, through May 22, 1951, 
the War Department, Navy Department, Reconstruction 
Finance Corporation, and Maritime Commission renego- 
tiated a total of $223.4 billion of government contracts. 
The total amount recovered by renegotiation during this 
same period was approximately $11 billion. The total 
amount of war contracts placed during the period April 28, 
1942, through December 3, 1945, was approximately $400 
billion. The cost to the government to carry out renego- 
tiation during the period April 28, 1942, to June 30, 1950 
was $41.4 million. 

A majority of the firms renegotiated appear to have 
prospered during World War II even though profits as a 
per cent of sales for these firms were lower than in the 
period 1936-39. The aggregate net worth for 145 firms re- 
negotiated by the War Department increased from $5.9 to 
$6.8 billion from the beginning of 1942 to the end of 1944. 
Aggregate net worth for the 49 firms renegotiated by the 
Navy Department increased from $3.5 billion at the begin- 
ning of 1942 to $4.0 billion at the end of 1945. In the case 
of 24 firms that were renegotiated by the Reconstruction 
Finance Corporation, aggregate net worth increased from 
$3.2 billion at the beginning of 1942 to $3.6 billion at the 
end of 1945. The aggregate net worth for 16 firms re- 
negotiated by the Maritime Commission increased from 
$24 million at the beginning of 1942 to $37 million at the 
end of 1945. An examination of the annual rate of return 
on net worth for all active corporations in the United States 
shows that earnings were higher during the years of World 
War II than they were during the base period used by the 
various renegotiation boards. 

There are two areas in which it appears that renegoti- 
ation was able to accomplish something that the excess 
profits tax could not, even though these two procedures for 
recapturing excessive profits are complementary. One 
area was close pricing which eliminated excessive profits 
initially. This was one of the objectives of renegotiation, 
but it was never achieved on a large scale. It actually 
placed too much risk on the contractor who did not know 
what he would face relative to wages, material costs and 
the like before the contract was completed. The other area 
in which renegotiation appears to have accomplished some- 
thing in which the excess profits tax might not be effective 
was in controlling amounts allowed for executives’ sala- 
ries, for advertising, and for research and development 
costs for peacetime products. These items were examined 
during renegotiation and the amounts allowable for the 
completion of war contracts were reduced if they appeared 
excessive. 

The degree of success enjoyed by the process of re- 
negotiation in reducing profiteering was due largely to the 
efforts of highly competent renegotiation personnel. It 
would appear that renegotiation held down profits as a per 
cent of sales during World War II, but did not hinder pro- 
duction of war material in the process. 

250 pages. $3.25. Mic 57-416 





AN APPRAISAL OF THE OHIO AXLE-MILE 
TRUCK TAX 


(Publication No. 18,070) 


William Joseph Weiskopf, Ph.D. 
New York University, 1956 


Adviser: Dr, Richard A, Girard 


Wartime curtailment of highway construction and 
greatly increased vehicular traffic have created urgent 
need for the improvement of highway systems. To meet 
the need for highway revenues, states have resorted to in- 
creases in the familiar motor fuel and motor vehicle regis- 
tration taxes, to increased borrowing, and to wider use of 
relatively new special motor carrier levies. In Ohio, all 
these methods have been employed, but the axle-mile truck 
tax of 1953--an example of the last method--has aroused 
most interest and controversy. This tax levied 1/2 to 
2 1/2 cents a mile on trucks with three or more axles, and 
applied on mileage in Ohio to non-resident trucks as well 
as those domiciled in Ohio. 

The study traces the evolution of highway finance in the 
United States and discusses various methods of allocating 
highway costs. The background and origins of the Ohio tax 
are discussed and the provisions of the law are summa- 
rized. Litigation with respect to its constitutionality and 
its application to truckers from states having reciprocal 
agreements with Ohio is examined. The analysis deals 
with issues of equity, administrative feasibility, yield, and 


reciprocity in highway taxation. 


A fiscal study estimated the additional revenue needed 
to finance the highway improvement program. It found 
that, for an equitable allocation of highway costs among the 
various Classes of highway-users, additional revenues had 
to be secured from the larger commercial truckers. De- 
spite the disagreements over the methods of highway cost 
allocation, this finding provided testimony from a re- 
spected source in favor of additional taxation of the heavier 
commercial vehicles. 

Acceptance of this view does not in itself prescribe the 
axle-mile tax, but other considerations suggest that the 
tax is the best means of accomplishing the objective and 
is a reasonable supplement to the generally accepted high- 
way revenue sources. 

Analysis of administrative problems indicates that 
Ohio’s axle-mile tax is capable of satisfactory adminis- 
tration. Moreover, administrative costs have been well 
within acceptable limits. However, this tax, and similar 
mileage taxes, are among the more difficult motor vehicle 
measures to administer. Satisfactory enforcement re- 
quires vigorous administrative effort. 

The yield of the tax is not large relative to the total 
yield of the state’s highway-user taxes; its share is ap- 
proximately six per cent. Nevertheless, it makes a sig- 
nificant contribution to the state’s highway revenues. 

The Ohio axle-mile tax compares favorably with other 
state mileage taxes. It ranks high among them with re- 
spect to equity, administrative feasibility, and yield. 

If interstate trucking were exceptional, lawmakers 
might permit a commercial vehicle licensed in one state 
to operate freely in another state in exchange for recipro- 
cal exemption. Today interstate trucking is not the ex- 
ception, so that a “bridge” state, such as Ohio, would sac- 
rifice substantial revenues by such arrangements. The 
axle-mile tax makes it possible for Ohio to obtain an 
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adequate contribution from nonresident truckers. However, 
refusal to grant exemption has induced retaliatory action 
against Ohio truckers and has otherwise aggravated the 
reciprocity problem. Plans to solve the problem include 
a scheme whereby registration taxes on interstate vehicles 
are distributed among the states in accordance with mile- 
age traveled in each state. Another plan involves coopera- 
tive state action by means of a “mileage tax equivalent.” A 
third program envisions some form of Federal action. 
Shortcomings are associated with each plan. State mileage 
taxes applicable to both resident and nonresident truckers 
are not the worst choice, but further embroilment in re- 
taliatory highway taxation because of mileage taxes can 
seriously impair the usefulness of these levies. 

The study concludes that the axle-mile tax is a desir- 
able addition to Ohio’s program. 

252 pages. $3.25. Mic 57-417 
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A HISTORY OF THE NASHUA AND LOWELL 
RAILROAD CORPORATION, 1835-1880 


(Publication No. 18,687) 


Richard K. Darr, Ph.D. 
The University of Nebraska, 1956 


Adviser: Charles J. Kennedy 


Studies in the economics of railroad transportation 
generally have slighted the early years because of the ab- 
sence of material on which to reconstruct them. This 
study is designed to contribute knowledge to correct this 
limitation. Since the Nashua and Lowell Railroad after 
forty-odd years of independent or joint operation was 
leased in 1880, its history occurred during the early years 
of railroad transportation. Unlike the sources for most 
railroads, there exists an abundance of manuscript, as 
well as printed, material relating to the Nashua & Lowell. 

The purpose of this dissertation is to present a study 
of the economics of transportation as revealed by the his- 
tory of a short but relatively important railroad in New 
England. The study is concerned with the span of years 
from 1835 through 1880 at which time the Nashua & Lowell 
was leased to the Boston & Lowell Railroad. During these 
years the Nashua & Lowell fulfilled three important func- 
tions within the New England transportation network: the 
operating of four other railroads; the extension of financial 
aid for the construction of others through the purchase of 
stock, the granting of loans, and the lowering of freight 
rates; the provision of an important link carrying bridge 
traffic between Boston and the expanding West. 

In explaining the above, it has been necessary to include 
many aspects of railroad transportation. Consideration 
was given to organizational activities, financing, construc- 
tion, and management. In the area of transportation theory 
both description and statistics have been employed to por- 
tray the evolution of passenger and freight classifications 
and the construction of fares and rates. Some modern rail 
transportation concepts, such as the transportation, operat- 
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ing, and net income to operating revenue ratios, have been 
utilized in an operational analysis of the firm. Since the 
first national legislation in 1887 regulating railroads es- 
tablished the Interstate Commerce Commission, this study 
pre-dates federal regulation. The state regulations op- 
erated to a limited degree and are briefly discussed. In- 
asmuch as there was little effective regulation of rate- 
making, attention is given to practices since held illegal, 
the unpublished contract rates and the pooling agreement. 

During 1857-1878 when the Nashua & Lowell operated 
jointly with the Boston & Lowell, the problems of operating 
a system embracing eleven railroads of 135 miles were 
delegated to a manager. George Stark, former superin- 
tendent of the Nashua & Lowell, served in this position for 
nearly twenty years. Sufficient correspondence reflecting 
policy formation and business attitudes was not available 
to provide adequate analysis of the role of a business ex- 
ecutive in the New England area. Nevertheless, the many 
letters written and received by Stark used in this study 
reveal much about his railroad operative practices. 

Until the 1850’s when new railroads were built or others 
extended into the area served by the Nashua & Lowell, its 
monopolistic position was unhindered. The following years, 
however, witnessed the era of industrial and railroad con- 
solidations, and a railroad, such as the Nashua & Lowell, 
functioning as an important bridge traffic line could not 
long sustain itself as an operating entity. Its introduction 
into a greater system was merely delayed by its twenty 
years joint operation with the Boston & Lowell, a terminal 
road. Viewed nationally the combination with the Boston 
& Lowell comprised a relatively small system, but viewed 
sectionally this system loomed large in New England rail- 
road transportation affairs. 


405 pages. $5.20. Mic 57-418 


THE DEVELOPMENT OF VIRGINIA 
TAXATION: 1775 TO 1860 


(Publication No. 17,623) 


Frederick Tilden Neely, Ph.D. 
University of Virginia, 1956 


The purpose of this study was to acquire and to pre- 
sent a knowledge of the growth of the Virginia structure of 
taxation. There was an attempt to account for the imposi- 
tion of higher rates of taxation, the introduction of new 
subjects, and important changes in procedures. In addition, 
there was an effort to ascertain the basic principles which 
influenced the growth of the revenue structure. 

In a study of this nature, the most important sources of 
material were necessarily the official records of the Gen- 
eral Assembly of Virginia. Supplementary material was 
found in newspapers, magazines, manuscripts, and pub- 
lished books. 

The structure of Virginia taxation developed from the 
colonial foundation. At the time of the separation from 
Britain, the chief colonial taxes were the quit-rents, the 
poll tax, and the customs duties. During the transition 
from colony to state, a series of Conventions acted as the 
governing bodies of Virginia. In 1775, a Convention passed 
the first revenue measure which was considered by this 
study. At that time, rates of taxation were imposed upon 
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property, tithables, and licenses. From 1775 to 1860, the 
. taxation of property and licenses formed the two main di- 
visions of the revenue structure. 

The Convention of 1775 provided that the taxation of 
land should be accomplished by the imposition of a specific 
rate upon a given acreage. Two years later, the General 
Assembly taxed all land by a single ad valorem rate. Since 
several items of property were taxed by value at the same 
rate which applied to land, the tax bill of 1777 marked the 
beginning of a long trend towards the taxation of all prop- 
erty by value at a uniform rate. 

By the time of the formation of the Federal Union, the 
quit- rents, the poll tax and the customs duties had been 
abandoned. In 1790, land, slaves, horses, and carriages 
constituted the subjects of property taxation. Licenses 
were required for the operation of ordinaries and billiard 
parlors. 

As the population increased, there was a growing need 
for an expansion of the activities of the state government. 
Almost always, the imposition of higher rates of taxation 
or the introduction of new subjects resulted from the de- 
mand for an augmented revenue. In most cases, the need 
for an augmented revenue sprang from appropriations for 
the support of internal improvements. In some cases, the 
demand for additional revenue came from an increase in 
the ordinary expenses of government. Because of a need 
for revenue to support the public schools, the poll tax re- 
appeared. In response to the growing demands upon the 
treasury, the state revenue system developed into a broad- 
ened and more complex pattern of rates and subjects. 

As the burden of taxation became heavier, there was an 
intensified effort to avoid discrimination. As a result, the 
Constitution of 1851 directed that all property should be 
taxed by value at a uniform rate. In the taxation of li- 
censes, there was a steady increase in the use of the prin- 
ciple of graduation of the license tax by some measure of 
the actual or potential earnings of a business. 

It may be concluded that the fundamental theory of tax- 
ation in Virginia was that every taxpayer should contribute 
in proportion to his ability. During this period, ability 
meant simply the revenue enjoyed by a taxable subject. 
The basic theory found its expression in the ad valorem 
taxation of all property and the graduation of the tax im- 
posed upon licenses. In the slightly progressive rates of 
income taxation, there was evidence of a change in atti- 
tudes which preceded the concept of ability as related to 
subjective sacrifice. 511 pages. $6.50. Mic 57-419 


THE REA PROGRAM IN WISCONSIN, 1935-1955 
(Publication No. 19,131) 


Lemont Kingsford Richardson, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Vernon Carstensen 


This thesis is a study of how the rural electric cooper- 
atives, financed by the Rural Electrification Administra- 
tion since May 1935, have accomplished the difficult task 
of bringing electricity to more than 83,000 rural consumers 
located largely in the poorer counties of Wisconsin. It is 
also a study of how the rural electric cooperatives stimu- 





lated the private utilities to abandon their former hesitancy 
and pessimism toward rural service and to launch large- 
scale building programs of their own. 

The study begins with an analysis of the problem of 
rural electrification and discusses attempts to bring elec- 
tricity to rural areas prior to 1935 in both America and 
Europe. The second chapter discusses the factors that led 
to the creation of the Rural Electrification Administration 
and determined the agency’s lending policy. Subsequent 
chapters take up the development of the REA program in 
Wisconsin, the competitive struggle between the REA co- 
operatives and the private utilities to bring service to the 
unserved rural consumers, and how REA overcame the 
problem of high wholesale rates by releasing funds for the 
construction of two generation and transmission coopera- 
tives. Two chapters deal with the problems encountered 
by the REA cooperatives during the war and postwar pe- 
riods. The final chapter opens with a discussion of the 
future capital needs of the REA cooperatives and concludes 
with an elaboration on the contributions of rural electrifi- 
cation to the improvement of rural living conditions, to the 
increasing productivity of agriculture, and to the decentral- 
ization of industry. 

Although the study is focused chiefly on the REA pro- 
gram in Wisconsin, the writer has tried to emphasize that 
the Wisconsin experience generally holds true for the na- 
tional program. 267 pages. $3.45. Mic 57-420 
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AUTOMATIC PRODUCTION AND UNEMPLOYMENT: 
A THEORETICAL ANALYSIS 


(Publication No. 19,481) 


James Gardner Witte, Jr., Ph.D. 
Indiana University, 1956 


Automation, as a labor-saving technological develop- 
ment, will displace labor from some existing jobs. Whether 
one can state with reasonable certainty that this displace- 
ment will be only temporary or transitional depends upon 
the plausibility of an economic model whose endogenous 
variables interact so as to restore equilibrium in the labor 
market after an initial disturbance. That this behavior of 
the model depends upon endogenous variables follows from 
the fact that fortuitous or spontaneous events can not be 
predicted and, hence, can not be used as the basis for the 
entailment of any hypothesis. 

As a result of the paucity of the data for estimating the 
parameters of the structural equations of the American 
economy and because of the lack of information concerning 
the speed and direction of the introduction of automation, 
no testable hypothesis concerning the effect of automation 
on unemployment can be established. All that can be done 
in an analysis of this problem is to formulate reasonable 
conjectures as to the possible impact of the new technology 
on unemployment and to describe the process by which the 
reabsorption of any automation-induced unemployment 
must take place. 
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In this study we have attempted to formulate these 
reasonable conjectures by examining the hypothesis that a 
model possessing the properties of automatic reabsorption 
can be deduced from plausible assumptions. This hypothe- 
sis has been examined under alternative conditions of a 
stationary economy and of one experiencing growth in total 
output and in the supply of productive resources. Under 
each set of conditions the result is the same. Plausible 
assumptions do not allow the inference of a model which 
will predict the automatic reabsorption of displaced labor. 
We must therefore conclude that the introduction of auto- 
mation may produce unemployment immediately after the 
new equipment is installed, may produce unemployment 
after a time lag in which there is an investment boom, or 
may not produce it at all depending upon the induced 
aggregate-deinand response to the technological change. 

Two conclusions emerge from the analysis. First, the 
production of automatic equipment can only be a partial 
offset to technological displacement due to the introduction 
of automation, and, second, a sustainable transfer of labor 
requires continued expansion of output so that the transfer 
process is not independent of the growth process. To the 
extent that further technological changes are required for 





this continued expansion of output, the problem of predic- i 
tion becomes more difficult since predictable technological [| 
Change must be endogenous to the model. Because of the 
fact that in a period of unemployment the behavior of rela- 
tive prices is not conducive to the type of technological 
change needed for reabsorption of displaced labor, we con- 
Clude that induced innovations can not be relied on for auto- 
matic reabsorption. 

Even though a prediction of automatic reabsorption can 
not be rigorously deduced from acceptable assumptions, 
there is an alternative basis upon which such a prediction 
might be made. One might accept the popular argument 
that an observation of the past impels us to the conclusion 
that technological unemployment is only a transitional phe- 
nomenon. The difficulty with this position is that, although 
the number of jobs has apparently increased in the long run 
along with the introduction of labor-saving machinery, this 
historical fact does not establish any necessity for events 
to follow this course in the future. Even though historical 
evidence may increase the subjective probability of auto- 
mation-induced unemployment being only temporary, this 
probability must remain subjective in the absence of sup- 
port by rigorous analysis. 

120 pages. $1.50. Mic 57-421 
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THE SOCIAL STUDIES PROGRAMS IN 
THE IRAQI PUBLIC SECONDARY SCHOOLS 


(Publication No. 19,894) 


Abdur-Rahman Isa Al-Hassun, Ed.D. 
Stanford University, 1956 


The Problem 


The purpose of the study was to analyze the demands 
of the changing Iraqi culture as they are reflected in the 
requirements for Iraqi citizenship. An attempt was made 
to derive from the analysis a set of recommendations for 
the improvement of the social studies programs of the 
Iraqi public secondary schools so that these programs will 
support and encourage the development of the needed type 
of citizenship. 





Procedure 





1. Evidences of new developments in social, economic, and 
political aspects of the Iraqi culture during the past 
thirty years were cited. 


2. The ways in which these developments were reflected in 
new demands upon the Iraqi citizens were analyzed. 


3. The social studies programs, in the general context of 
the Iraqi public secondary schools, were analyzed and 
described, with emphasis on the purposes, content, and 
methods of instruction of these programs. 





4. Recommendations for the improvement of the social 
studies programs in the Iraqi public secondary schools 
were made, in consideration of the factors analyzed in 
1 to 3 above. 


Primary sources such as surveys of foreign commis- 
sions, official records, syllabi, textbooks, regulations, 
statistical abstracts, United Nations reports, and annual 
reports of the Iraqi Ministry of Education and the pertinent 
Ministries were utilized. In addition certain books, arti- 
cles, local and foreign newspapers and magazines were 
employed as secondary materials. A questionnaire was 
also utilized which was sent to teachers of social studies 
in all Iraqi public secondary schools requesting them to 
report about the teaching methods they are following now. 





Conclusions 





1. Within each of the social, economic, and political as- 
pects of Iraqi culture, tremendous change has been 
taking place during the past thirty years. In the last 
two decades, the number of schools and pupils and the 
funds expended on education have increased remarkably. 
Despite these increases, education in Iraq, and particu- 
larly secondary education, has not kept pace with the 
developments in the economic base and in the socio- 
political organizations of Iraqi society. 





2. The changes referred to above, and detailed in the study, 
have produced new demands upon Iraqi citizens. Cer- 
tain attitudes, skills, and understandings are necessary | 
if he is to make an adequate adjustment to these de- : 
mands. An Iraqi citizen needs political, economic, 
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social, intercultural, national and international under- 
standings that extend beyond the scope of local and pro- 
vincial perspectives. He also needs new intellectual, 
vocational, and social skills which will enable him to 
earn a living and cooperate with his fellow citizens 
within the framework of his own changing society. Fur- 
thermore, he needs discriminating but acceptant atti- 
tudes toward change and conflict in his society, and di- 
versity in his fellow citizens, and needs to value the 
dignity of agricultural and industrial and mechanical, 
as well as manual labor. 


3. Owing to the centralization and rigidity which charac- 
terize the Iraqi secondary education system, the social 
studies programs in that system tend to be sterile and 
to a large extent incapable of contributing to the devel- 
opment of needed attitudes, skills, and understandings. 
What is called a social studies program in the Iraqi 
public secondary schools is simply a body of knowledge 
chosen from the fields of history, geography, andcivics, 
logically organized, to be passed on to the student so 
that he will ultimately pass a series of quizzes and ex- 
aminations. Consequently, these programs were re- 
garded as a key “educational lag” in the emerging Iraqi 
culture. 


In view of the emerging demands upon the Iraqi citizen 
and the deficiencies in the present social studies programs, 
recommendations were made for the improvement of the 
objectives, curriculum, methodology, and research in the 
social studies programs of the Iraqi public secondary 
schools. 153 pages. $2.05. Mic 57-422 


AN EVALUATION OF THE CURRENT OBJECTIVES 
OF THE FARM MECHANICS PHASE OF 
VOCATIONAL AGRICULTURE IN SELECTED 
PENNSYLVANIA HIGH SCHOOLS 


(Publication No. 19,295) 


Frank Anthony, Ph.D. 
The Pennsylvania State University, 1956 


The purpose of this study was to determine the require- 
ments of the farm mechanics phase of the curriculum in 
vocational agriculture in Pennsylvania high schools to meet 
present needs of farm mechanization. An investigation was 
also made of the teacher-training program in farm me- 
chanics, both on the undergraduate and graduate levels, in 
relation to current trends in farm mechanization. A fur- 
ther exploration was made to determine the current needs 
of instruction in farm mechanics and how they could be 
emphasized in the instructional program of vocational ag- 
riculture. 

A list of 29 objectives was compiled to formulate the 
farm mechanics phase of vocational agriculture. Through 
a questionnaire 104 teachers of agriculture determined the 
relative importance of the objectives and their evaluations 
were compared with those of 12 experts, 30 area advisers, 
and 66 selected farmers. 

A comprehensive list of jobs (118) was selected to rep- 
resent the educational activities which, if performed, 
would enable the student of vocational agriculture to attain 
the 29 objectives. The teachers of agriculture rated each 





job as to the extent to which the students of vocational ag- 
riculture were performing it in the instructional program. 
To investigate the teacher-training program in farm 
mechanics, the general catalogues of The Pennsylvania 
State University were studied; a questionnaire was mailed 
to 50 teacher-training institutions in the nation to compare 
their offerings in farm mechanics courses with those of 
this institution; and farm mechanics classes at the Uni- 
versity were attended to study the teaching methods and 
the time allotted for various areas of farm mechanics. 
The following conclusions were drawn: 


The 101 teachers of agriculture showed a highly sig- 
nificant agreement concerning the importance of the 

objectives of the farm mechanics program with those 
of 12 experts, 30 advisers, and 66 farmers. 


There is a highly significant agreement between the 
teachers’ judgment as to the relative importance of 
the objectives and what they include in their farm 
mechanics programs. 


Both undergraduate and graduate courses showed a 
lag in instruction in the newer areas of farm me- 
chanics: Farm Power and Machinery, Rural Electri- 
fication, Soil and Water Management, and Farm 
Buildings and Conveniences. 


More time should be allotted to teaching Farm Power 
and Machinery at the University, and the teaching 
methods should be changed to allow the students to 
perform the mechanical jobs demonstrated by the 
instructor. 


The state vocational agriculture farm mechanics 
contest at University Park showed the emphasis was 
on Farm Shop Work rather than on the adjustment 
and maintenance of Farm Power and Machinery. 


Where expert skill and special tools are required 
for jobs in Farm Machinery, Farm Buildings, Soil 
and Water Management, and Rural Electrification, 
all groups agreed that these skills should not be in- 
cluded in the farm mechanics program, but should 
be performed by experts. 


A new contest, Safe Tractor Operation and Mainte- 
nance, was designed for Pennsylvania and comprised the 
areas of driving, testing, trouble-shooting, and performing 
maintenance jobs. The results of this contest showed that 
the least effective instruction was in the area performing 
maintenance jobs. : 

A Tractor Maintenance Project record was designed to 
emphasize preventive maintenance of farm machinery on 
the farm. 
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THE CONSTRUCTION AND VALIDATION OF 
AN ANALYTICAL HANDWRITING SCALE 
FOR GRADES 4, 5, AND 6 


(Publication No. 17,112) 


Mildred-Louise Beck, Ed.D. 
Boston University School of Education, 1956 


The basic objective of this study was the construction 
and validation of an analytical handwriting scale for grades 
4,5, 6. The objective was reached by developing a scale 
that measures handwriting through the detection of pupil 
errors and by grading writing characteristics. The scale 
was designed to be quick, objective, efficient, and valid. 
The essential basis of the Analytical Handwriting Scale 
was the identification in the manual of the 26 lower case 
letters of the alphabet making it easier for scorers to ob- 
serve common errors in handwriting. 

This study was based upon the Penwarden- Dowling* 
thesis which seemed most promising because of the high 
reliability between the two scorers who built a diagnostic 
chart to detect the most common errors in the 26 lower 
case letters of the alphabet that would directly affect legi- 
bility. This chart was used to analyze the handwriting of 
one hundred pupils in grades six, eight, and ten. Each of 
the two scorers did independent scoring. From this chart 
the new Analytical Handwriting Scale was built. The value 
of this new scale for use in the intermediate grades seems 
to be the following: 


1. This scale points at the source of error by locating 
specific difficulties; it is analytical. 


2. It analyzes specific handwriting errors of pupils in 
lower case letters and in the writing characteristics 
of - size, slant, spacing, alignment, and line quality. 


3. It provides an objective, reliable measure of hand- 
writing progress which is quick to administer and 
easy to score. 


4. It facilitates the work of detecting errors and im- 
proving handwriting. 


>. It increases the reliability of measurements of hand- 
writing through standardizing methods of scoring 
writing samples. 


6. It provides a measure of growth and compares per- 
formance of children’s writing. 


In achieving the above goals, it was necessary to 
develop a highly reliable measure which included 


all letters of the alphabet and every combination | 


of letters used in handwriting - only lower case 
letters were utilized since they are used in 
greater number and the percentage of capital let- 
ters is small. The scale provides a manual with 
standards of scoring enabling the same people ex- 
amining the same papers to secure like results. 


Findings 
Reliability of Scoring of the Analytical Handwriting Scale 


The high correlation coefficients obtained by two 
scorers doing independent scoring of the scale on 100 
papers per grade yielded the following results: 








Grade 4- 953 
Grade 5- .940 
Grade 6- .909 





These high significant correlations offer evidence that F 
the scale is a usable one in intermediate grades other : 
things being equal. 


Reliability of the Analytical Handwriting Scale 





This was obtained by two tests equal in terms of 
writing vocabulary and letter combination and scored 
separately by the new scale; results being as follows: — 
100 papers per grade were utilized here. 


Grade 4- .968 
Grade 5- 957 
Grade 6- 911 


All correlations were high and significant. 


Comparison with other Handwriting Scales 





Comparison of the new scale was found by checking it 
against the Ayres and Freeman Scales. These correla- 
tions were found: (100 papers per grade were used). 
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Analytical Scale vs. Analytical Scale vs. 
Ayres Scale Freeman Scale 
Grade 4- 121 Grade 4- .906 
Grade 5- .883 Grade 5- .903 
Grade 6- .829 Grade 6- | .875 








These correlations are high and significant. The 
Analytical Scale is more analytical than either the Ayres 
or Freeman Scales. Thus, the scale seems to accom- 
plish the end of evaluating handwriting in a more analyti- 
cal fashion than other instruments without losing validity. 
Internal validity was investigated by making an analysis 
of error in each grade. A study of performance of cen- 
tral tendency and dispersion in each grade offer evi- 
dences of validity. 


The Analytical Handwriting Scale 





The Mean error and percent of error on the Analyti- 
cal Scale is shown below: 
(N - 300 cases) (100 per grade) 


M % of error 
Grade 4- 23.13 28.9 
Grade 5- 19.74 24.2 
Grade 6- 18.78 23.2 


The girls made fewer errors than the boys in all 
grades. 


Correlations were made between handwriting and the 
following: 
intelligence, writing rate, spelling. All correlations 
were low and insignificant in grades 4, 5, 6. There was 
a high correlation between the pupils’ performance in 
ink and in pencil writing. 


The scale provides helpful assistance in securing an 
overall picture of pupils’ handwriting in intermediate 
grades. More adequate and extensive validation data will 
be established by use of the scale in the coming years. 
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THE PHYSICAL, PERSONALITY, AND ACADEMIC 
STATUS OF CHILDREN WHO ARE MENTALLY 
RETARDED ATTENDING SPECIAL CLASSES 
AS COMPARED WITH CHILDREN WHO ARE 
MENTALLY RETARDED ATTENDING 
REGULAR CLASSES 


(Publication No. 19,333) 


Burton Blatt, Ed.D. 
The Pennsylvania State University, 1956 


Seventy-five mentally retarded children attending spe- 
cial elementary classes of Blair and Clearfield Counties 
in Pennsylvania were compared with 50 mentally retarded 
children attending regular elementary classes in communi- 
ties of Blair and Clearfield Counties. Selection and ex- 
amination of subjects covered a five month period of test- 
ing. Eight civil units, 19 schools, and 45 classrooms con- 
tributed the 125 children in this study. The special class 
group was equated with the regular class group on chrono- 
logical age, intelligence, mental age, and sex. 

Height and weight of special class children are not sig- 
nificantly different from those of regular class children. 
However, 25.33% of special class children were more than 
10% underweight compared with 10% of regular class chil- 
dren. 

Special class children have significantly more uncor- 
rected or permanent physical defects than regular class 
children. Figures are based on school records and validity 
cannot be determined. 

Number of days absent from school of special class 
children and regular class children does not significantly 
differ. 

Measured by the vertical jump, power of special class 
children and regular class children does not significantly 
differ. 

Measured by the hand dynamometer, grip strength of 
special class children and regular class children does not 
significantly differ. 

Measured by the Brace Scale of Motor Ability, motor 
ability of special class children and regular class children 
does not significantly differ. 

Compared with norms for typical children of the same 
chronological age, special class children and regular class 
children are less proficient in motor ability than typical 
children. 

Rated by teachers using the New York City Scales of 
Social Maturity and Emotional Stability, special class chil- 
dren are significantly more socially mature and emotion- 
ally stable than regular class children. Results of these 
Scales, may reflect subjective feelings of teachers, actual 
differences among the children, or an unknown combination 
of both. 

Measured by the California Test of Personality, per- 
sonal and social adjustment of special class children and 
regular class children do not significantly differ. 

Measured by school records and teacher interviews 
delinquency and behavior records of special class children 
and regular class children do not significantly differ. 

Number of hobbies and interests of special class chil- 


dren and regular class children does not significantly differ. 


Compared with norms for typical children, special 
Class children and regular class children have more per- 
sonal and social adjustment problems than typical children. 

Measured by the California Achievement Tests, reading, 





arithmetic, and language achievement of special class 
children are not significantly different from those of regu- 
lar class children. 

Special class children improve more academically from 
year to year than regular class children. 

Compared with norms for typical children of the same 
mental age, special class children and regular class chil- 
dren achieve more in reading, arithmetic, language, and 
achievement than typical children of the same mental age. 

This study of two diverse methods of education for 
children who are mentally retarded reveals that children 
who are mentally retarded attending special classes and 
children who are mentally retarded attending regular 
classes do not significantly differ in physical, personality, 
and academic status. 

However, because significant differences were found in 
some aspects of these areas of comparison, further re- 
search is recommended to determine the most profitable 
type of education for children who are mentally retarded. 


VITA 


Burton Blatt was born in N.Y.C. in 1927. He received 
the B.S. from N.Y.U. in 1949, the M.A. from Columbia in 
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War II, he served with the Navy. From 1949 to 1955, he 
taught retarded children in N.Y.C. During 1955-1956, he 
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Presently he is Associate Professor of Special Educa- 
tion at New Haven State Teachers College. 
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THE PERSONAL, EDUCATIONAL, AND 
PROFESSIONAL BACKGROUND AND EXPERIENCES 
WHICH CHARACTERIZE HEAD FOOTBALL COACHES 
IN SELECTED HIGH SCHOOLS OF PENNSYLVANIA 


(Publication No. 19,334) 


Wilbert Renn Bolton, Ed.D. 
The Pennsylvania State University, 1956 


This study attempted to determine the personal, educa- 
tional, and professional background and experiences which 
characterize head football coaches in selected high schools 
of Pennsylvania. The method used was interview and ques- 
tionnaire. The sources of the data were: 458 head football 
coaches from a representative sample of high schools with 
membership in The Pennsylvania Interscholastic Athletic 
Association; sixty college faculty members equally di- 
vided between physical education and other areas of edu- 
cation; and sixty public school administrators associated 
with high schools belonging to The Pennsylvania Inter- 
scholastic Athletic Association. The data secured from the 
coaches and describing the coaches were compared with 
the opinions of the faculty and the administrators in an at- 
tempt to determine factors pertinent to the problem. 

The college faculty and the administrators endorsed 
very highly certification in physical education for all head 
coaches. They thought experience as an assistant coach 
should precede employment as head coach; also that head 
coaches should have had intercollegiate experience in foot- 
ball. Both the administrators and college faculty preferred 
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an organizational plan with the foutball coach primarily 
responsible to the head of the physical education depart- 
ment. In this last item of chain of command, the coaches 
were not in agreement. The college faculty disagreed with 
the opinion of the administrators in regard to the teaching 
schedule of the coach. Administrators wanted him to have 
the same number of class hours of teaching as the other 
teachers. The college faculty thought the coach’s schedule 
should be made lighter during the playing season. All 
three groups thought that careful consideration should be 
given to the following aspects when selecting a head foot- 
ball coach: his character; his understanding of children 
and adolescents; his knowledge of the game; his academic, 
professional, and athletic experience; his ability in the 
area of public relations. 

The factors accompanying higher ranking of the football 
coach tend to be: More age and experience; larger enroll- 
ment of boys in employing school; more educational prepa- 
ration including graduate work; higher percentage of cer- 
tification in physical education; and games won. 


VITA 


Wilbert Renn Bolton was born June 16, 1909 in Sunbury, 
Pennsylvania. He was graduated from Sunbury High School 
in 1929. In 1933 he received the Bachelor of Science de- 
gree from Albright College, Reading, Pennsylvania and the 
Master of Science degree from Bucknell University, Lewis- 
burg, Pennsylvania in 1948. 

He was science instructor in the Sunbury High School 
from 1935 to 1943 and served in the United States Army 
from 1943 to 1946. From 1946 to 1947 he taught in the 
Northumberland High School, Northumberland, Pennsyl- 
vania and from 1947 to date taught in the State College High 
School. He received the Doctor of Education degree from 
The Pennsylvania State University in June 1956. 
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FACTORS ASSOCIATED WITH THE ACADEMIC 
ACHIEVEMENT OF FRESHMEN STUDENTS AT 
A SOUTHERN AGRICULTURAL COLLEGE 


(Publication No. 19,963) 


Leon William Bonner, Ed.D. 
The Pennsylvania State University, 1956 


Purpose: (1) To develop a formula for the prediction of 
honor point averages of freshmen students at the Alabama 
Agricultural and Mechanical College, (2) to determine how 
consistently the same formula predicts first-quarter grade 
point averages ascompared with grades made in three quar- 
ters, (3) to determine if arelationship exists between cer- 
tain background factors of the students and their grade point 
averages, and (4) to make recommendations, on the basis 
of these findings, that will improve the guidance services 
at the Alabama Agricultural and Mechanical College. 

The sample consisted of 260 freshmen students in 1955- 
06. The records of a randomly selected group of 130 stu- 
dents were used for the purpose of establishing the best 
variables for prediction purposes. The other 130 students 
were used as across validation group. 
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The following variables were tested against the cri- 
terion of grade point average: (1) mental maturity, (2) 
mathematics, (3) English, (4) reading, (5) high school 
rank, (6) parental education, (7) parental occupation, (8) 
size of high school, (9) accreditation of high school, (10) 
total study hours per week, (11) popularity of students, 
and (12) extra-curricular activities participation. 

The statistical techniques employed included product- 
moment correlation, the development of a multiple re- 
gression equation, and analysis of variance. The l per 
cent level of probability was chosen for the tests of sig- 
nificance. 

The study did not show a significant relationship be- 
tween grade point averages and each of the following: oc- 
cupation of students’ parents, scholastic attainment of stu- 
dents’ parents, accreditation of high school from which 
the students were graduated, size of high school, popularity 
of students as a possible roommate choice. Total study 
hours per week, however, correlated with grade point 
averages. 

The coefficients of correlation between high school 
rank, the California Mathematics Test, the New Purdue 
Placement Test in English and the Iowa Silent Reading Test 
and first quarter grade point averages were .60, .49, .47 
and .49, respectively. These four variables correlated 
significantly and were chosen for the multiple regression 
equation. The equation developed was: 


= -1,059 + .248X, + .004X, + .005X, + .005X, 


The equation developed on the selected group of stu- 
dents was applied to the cross validation group to predict 
grade point averages. The predicted and actual scores 
were correlated. The coefficient of correlation was .78, 
thus giving additional proof of the validity of the four se- 
lected variables. 

General conclusions and recommendations were: (1) 
Tests administered to entering freshmen should include 
the New Purdue Placement Test in English, the Iowa Silent 
Reading Test, and the California Mathematics Test, (2) 
High school rank should be secured on each freshman stu- 
dent, (3) The regression equation derived in this study 
should be used for the prediction of scholastic achieve- 
ment, (4) A special effort should be made to get advisors 
to understand the proper interpretations and how to use 
them in advising individual students, (5) The first quarter 
averages were good predictors of scholastic work, (6) A 
study should be made to determine the amount of mathe- 
matics taught and teacher qualification to teach mathe- 
matics in smaller high schools. This study revealed a 
high positive correlation between mathematics scores and 
the size of high school enrollment, (7) Further research 
should be done by each of the several divisions to predict 
success in terms of special abilities required, (8) A more 
thorough study should be made of student withdrawals, as 
the findings revealed need for further information on stu- 
dents leaving college, (9) A valuable outgrowth of this in- 
vestigation would be to formulate case studies on college 
students to include such data as the amount of time the 
student spends in social activities and in study. The 
observations should be made and recorded over an ex- 
tended period of time, in order to learn more about 
student adjustment in college and to provide a basis for 
counseling. 
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THE VALUES OF GEOGRAPHY AS 
A HIGH SCHOOL SUBJECT 


(Publication No. 19,486) 
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The University of Oklahoma, 1956 


Co-Chairmen: Frank A, Balyeat and 
John W. Morris 


The purpose of this study was to determine values that 
could be attained by including geography in the high school 
curriculum. A survey was made to determine the extent 
of geography offerings in high schools during the past 25 
years. Educational and geographical publications were 
studied and letters written to business leaders and authori- 
ties in geography and other academic fields to determine 
the values generally accepted as belonging in the field of 
geography. An attempt was made to incorporate these 
values into actual courses which could be offered in high 
schools of various types and sizes. 

The survey revealed that wide differences exist in the 
amount of geography offered in the high schools of the 
United States, ranging from one state which required geog- 
raphy of all students to one state which had less than two 
per cent of its schools offering the subject. Research into 
the values attained from high school geography revealed 
that there were two different sets of values: (1) values to 
society in general, and (2) values to the individual who 
takes the subject. The general social values included fos- 
tering world understanding, making for better citizenship, 
understanding the meaning of differences from place to 
place, solving human problems, discovering how man ob- 
tains the necessities and luxuries of life, understanding the 
true meaning of conservation, learning the meaning of rel- 
ative location, seeing people in their physical environment, 
and understanding the interrelation of both the physical and 
the cultural environment. The values to the individual were 
aiding in a college education, providing vocational assist- 
ance, and obtaining a fuller and more satisfying life. 

An investigation into how these values could be incor- 
porated into high school geography courses revealed that 
the following are in need of improvement or change. The 





aims and objectives should be clarified, and the content 
and organization of the geography program modernized. 
Methods and tools of instruction, as well as the training 
and certification of teachers should be evaluated in the 
light of present day demands upon the subject. It was 
found, however, that additional research was necessary in 
almost all of these phases to actually make the subject 
more effective at the high school level. 

There were three principle conclusions, (1) All high 
schools, whether they were able to offer one, two, three, 
or four years of geography could include many of the values 
of the subject in any geography program they develop. (2) 
High schools should continually analyze their geography 
program to fit it to the changing needs of the times. (3) 
Geography has a definite role to play in the development of 
social education, especially in the high schools of a democ- 
racy such as the United States. 
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THE COMPILATION OF A CORE COMMUNICATION 
VOCABULARY LIST AND ITS EVALUATION 
IN TERMS OF THE WORD RECOGNITION AND 
SPELLING ABILITIES OF FOURTH GRADE CHILDREN 


(Publication No. 19,610) 


James Edward Bullock, Ed.D. 
Temple University, 1956 


The purpose of this study was to compile a core com- 
munication vocabulary list of the words most frequently 
used in reading and writing activities, and to evaluate it in 
terms of the reading, word recognition, and spelling abili- 
ties of fourth grade children. 

The study was justified as helping to provide a more ac- 
curate grade placement of the most frequently used words 
in basal reading and spelling materials, and as providing 
classroom information for the evaluation and development 
of children’s vocabularies. 

A total of 2,622 different words, selected on the basis 
of frequency of use, were tabulated from seven investiga- 
tions into the reading and writing vocabularies of children 
and adults. One thousand words common to three or more 
of the source lists were selected for inclusion in the core 
communication vocabulary list. 

The words were presented to a representative popula- 
tion of fourth grade children as word recognition and spell- 
ing tests. Word recognition was limited to the correct 
identification and pronunciation of the word form. Under- 
standing of the concept involved was not required. 

In an individual testing situation, each word was given 
a flash exposure to the child being tested, who was directed 
to pronounce the word. If he failed to give the correct re- 
sponse, he was given an untimed opportunity to apply word 
analysis skills. Incorrect responses were recorded pho- 
netically. As a spelling test, the words were presented in 
a group Situation. Results of the testing were analyzed 
both qualitatively and quantitatively. 

As a group, the fourth grade children appeared to have 
eighty-nine percent of the words in their basic sight vo- 
cabulary. When the children were given an opportunity to 
apply word analysis skills to the words not recognized at 
sight, an additional six percent of the words were 
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recognized. The improvement was statistically sig- 
nificant. 

As a group, the children appeared to have sixty-five 
percent of the words in their spelling vocabulary. There 
appeared to be a statistically significant difference between 
the abilities of the children to recognize and to spell the 
words in the vocabulary list. 

Seventy-five percent of the words were correctly recog- 
nized and thirteen percent were correctly spelled by all 
the fourth grade children with a reading grade at or above 
the fourth year, first month. 

A marked relationship existed between each of the fol- 
lowing: the number of words in the vocabulary list in the 
sight vocabulary of fourth grade children and the number 
of words in their spelling vocabulary (.76); reading grade 
placement of the children, as measured by a standardized 
reading test, and the number of words in the vocabulary 
list in their basic sight vocabulary (.86); reading grade 
placement and the total number of words recognized at 
sight or when analyzed into known elements (.76); spelling 
grade placement, as measured by a standardized spelling 
test, and the number of the words correctly spelled (.84). 
A moderate relationship existed between the ability of the 
children to recognize the words, at sight or when analyzed, 
and the ability to spell the words correctly (.68). 

No word analysis or spelling error appeared to be out- 
standing in the frequency of its occurrence, when the word 
analysis and spelling mistakes were classified into error 
categories. There were indications of a pattern of errors, 
for both word analysis and spelling mistakes, when the 
error categories were grouped into more general classifi- 
cations. The general classification including phonetic 
errors was considerably more predominant than any other 
type of error. 347 pages. $4.45. Mic 57-429 


A STUDY OF THE NEED FOR CURRICULAR 
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(Publication No. 19,964) 


Frank P. V. Burock, Ed.D. 
The Pennsylvania State University, 1956 


This study attempted to determine means to help solve 
the unemployment problem in the Anthracite area of Penn- 
sylvania by making changes and improvements in the cur- 
riculum of secondary schools in the area. Comparisons 
were made between the 1939 and 1949 graduates to deter- 
mine if any improvement has been made in the school since 
1939. An analysis was made of graduates’ opinions with 
regard to the school’s assistance in achieving personal 
success. A study was also made of suggestions for pos- 
sible change and improvement of the curriculum and an 
evaluation of the secondary school curriculum as judged by 
the personal estimation of its graduates. An attempt was 
made to determine if the young people of the area move 
and why they leave the community from which they re- 
ceived their secondary school education. Problem solu- 
tions were sought, after considering the opinions of gradu- 
ates, to determine if there is a need for further service; 
what changes or additions are suggested in the school’s 





guidance program; whether more vocational and adult edu- 
cation are needed; and what other phases of the educa- 
tional program need strengthening to better fit the needs 
of youth in the area. 

The method used was interview and questionnaire. The 
sources of data were: 268 graduates from certain second- 
ary schools in the area; 39 public school administrators 
associated with high schools in the area; and four com- 
munity industrial development groups in the particular 
area under study. 

In the opinion of graduates, there was a decided im- 
provement in educational services in 1949 as contrasted 
to the school program in 1939. This improvement is indi- 
cated in guidance services, educational facilities, amount 
of work assigned to pupils, help from teachers in getting 
assignments, help received in solving social problems, 
teacher knowledge of pupils as individuals, and satisfaction 
with school. 

A large majority of young people are moving from the 
area under study to the industrial areas where work op- 
portunities are more plentiful. All the respondents, ex- 
cept one, gave the lack of work opportunities as the reason 
for moving. 

There is a need to revise the curriculum by changing 
or eliminating some of the courses and adding others which 
will help meet the particular needs of the youth in the area. 
Among the courses listed by graduates as being desirable 
are driver training, marriage problems, sex education, 
drafting, mechanical drawing, business machines, and 
stenotypy. 

Despite the improvement in guidance services since 
1939, they were weak in occupational information and 
placement services. 

There is a need in this area to improve the study habits 
of high school youth. Graduates reported this was one of 
their limitations on achievement while in school. 

Much of the adult population of the area is not given an 
opportunity to use existing school facilities. In addition, 
the facilities available for adult education are limited. 

There was too little emphasis placed on vocational edu- 
cation. Practically all graduates now employed received 
their training for their present position on the job or from 
some other source. 


VITA 
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Borough High School in 1932. In 1936, he received his 
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College, Kutztown, Pennsylvania, the Master of Science 
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sylvania, and the Doctor of Education degree in 1956 from 
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He taught in the Gilberton Borough High School from 
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FUNCTIONS AND QUALIFICATIONS OF 
THE COUNTY SUPERVISORS OF 
SPECIAL EDUCATION IN PENNSYLVANIA 


(Publication No. 19,335) 


Donald L. Cameron, Ed.D. 
The Pennsylvania State University, 1956 


This research was conducted during the year 1955. At 
that time a County Supervisor of Special Education was a 
member of the staff of a County Superintendent of Schools 
in Pennsylvania. There were forty-nine supervisors in the 
State. 

It was the problem of the study to determine what func- 
tions were being performed by the supervisors and what 
qualifications they possess to enable them to perform the 
functions. 

It was a purpose to determine if supervisors were in- 
fluenced in performing functions by, their attitude toward 
themselves as being primarily psychologists or not psy- 
chologists, the physical size of the land area they served, 
the number of teachers they served, the number of years 
of experience they had as supervisors, and the number of 
graduate credits they had earned. 

A questionnaire designed to discover what functions 
were performed, whether or not certain items should be 
functions, and the amount of time spent on certain functions 
was answered by supervisors. The response was ninety- 
two per cent. 

Another questionnaire was answered by ninety-two per 
cent of the sixty-six superintendents on their opinion of 
qualifications for supervisors. 

A third questionnaire was answered by eighty-eight per 
cent of sixty-eight teachers of special classes on their ex- 
pectations of supervisors. 

Appropriate items of the supervisors’ questionnaire 
were treated by a Chi Square technique to determine the 
acceptability of the null hypothesis at the five per cent 
level of confidence in regard to the functions performed by 
the supervisors within the five groupings. When response 
was less than five in number, a technique for finding the 
standard error of the difference between proportions was 
used. Means and standard deviations were determined of 
the time items. 

The functions performed were found to be many, and 
varied with supervisors. A majority of the supervisors 
performed less than half of the aggregate functions per- 
formed. There were few significant differences in the ag- 
gregate functions performed by those who thought of them- 
selves as being, or not being, primarily psychologists, 
those serving large and small land areas, and those serv- 
ing large and small numbers of teachers. The greater 
number of significant differences were found to occur be- 
tween those having large and small amounts of experience, 
and of preparation. 

Response to questions concerning whether or not cer- 
tain functions should be performed were too inadequate to 
totally evaluate the functions. 

It was found that a considerable number of special class 
teachers referred problems concerned with education to 
persons other than the supervisor, but greater numbers 
called upon the supervisor for psychological types of as- 
sistance. 

Twenty supervisors had earned seventy-five or more 
graduate credits. The majority of supervisors were ex- 





perienced in junior high school teaching. Nine were certif- 
icated to teach special education classes. 

The majority of county superintendents felt that certifi- 
cation requirements were inadequate. 

It was recommended that a statewide study be made by 
a group representing all areas involved in service to ex- 
ceptional children and in the preparation of supervisors 
to define, in light of the special needs of each type of ex- 
ceptional children, the functions and qualifications which 
should be those of supervisors. 


VITA 


Donald L. Cameron, born in Tipton, Pennsylvania, 
September 29, 1911, was graduated from Juniata College, 
and received his M.Ed. from The Pennsylvania State Col- 
lege. He taught in the elementary and secondary schools 
of Blair County, and was supervisor of special education 
in Somerset and Centre counties of Pennsylvania. He is 
a member of Phi Delta Kappa and Psi Chi. He received 
his D.Ed. degree from The Pennsylvania State University 
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A STUDY OF SCHOLASTIC ACCOMPLISHMENT 
IN SECONDARY SCHOOL FINE ARTS IN RELATION 
TO PUPILS’ RELATIVE PREFERENCE 
FOR THIS SUBJECT 


(Publication No. 19,616) 


Merrill Graham Campbell, Ed.D. 
University of Pittsburgh, 1956 


This study re-examined the factors related to accom- 
plishment in secondary school fine arts subjects. There 
was evidence of a need to study factors other than general 
mental ability which might be related to scholastic fine 
arts accomplishment. A student’s personal preference 
for a subject area was considered to be one such factor. 
The hypothesis was that a student’s relative preference for 
fine arts as an area was a factor related to his relative ac- 
complishment in fine arts. 

Previous studies have dealt with predictive variables 
for relative accomplishment under the assumption that 
these variables were linearly related to accomplishment 
and therefore made a direct contribution to the prediction 
of behavior. This experiment was designed to examine 
relative fine arts preference as an intervening variable. 
The assumption was that a student’s relative preference 
for the fine arts, from low to high, was operating at every 
level of ability, from low to high. 

To test the hypothesis, an experimental model was de- 
signed which would examine the relationship of relative 
fine arts preference and general mental ability to fine arts 
accomplishment. An instrument was constructed for the 
measure of relative subject preference. This instrument 
was based on clusters of study activities from six scholas- 
tic areas, mathematics, science, social studies, language, 
practical arts, and fine arts, among which the student 
made differential choices as to preference. The instru- 
ment yielded continuous scores which quantified his rela- 
tive preference for each area. A sample of 872 twelfth- 
grade students was drawn from three high schools and for 
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each student, measures of relative scholastic preference, 
mental ability, and accomplishment were obtained. 

The usual test of linear interrelationship of the vari- 
ables showed that mental ability and relative fine arts pref- 
erence were positively associated with fine arts accom- 
plishment, the correlation coefficients being, respectively, 
.29 and .34. No significant relationship was found between 
mental ability and relative fine arts preference. From the 
regression equation involving these variables it was deter- 
mined that relative fine arts preference was 56 per cent 
effective in prediction as compared with 44 per cent ef- 
fectiveness for mental ability. 

A t-test of the differences in the means of accomplish- 
ment for students paired for high and low relative fine arts 
preference resulted in a difference favoring the high group 
that was significant at the .01 level. 

The hypothesis that relative preference for fine arts 
was an intervening variable and therefore distributed from 
low to high for every level of ability was tested by a t-test 
of the differences between the means of relative fine arts 
preference at various mental ability levels and the mean 
of the total sample. The results of the t-tests indicated no 
real differences and confirmed the hypothesis. 

The relationship of mental ability and fine arts pref- 
erence to fine arts accomplishment was subjected to an 
analysis of variance. F-tests revealed that mental ability 
made a contribution to variance in accomplishment which 
was barely significant at the .05 level of confidence 
whereas the contribution of fine arts preference to accom- 
plishment variance was significant far beyond the .01 level 
of confidence. 

The data analyzed in the study revealed that girls had 
a significantly higher preference for fine arts study than 
did boys. Relative fine arts preference was found to be 
negatively associated with relative preference for mathe- 
matics and science and to be positively associated with 
preference for practical arts. These correlations were 
statistically significant. 

The findings of this study indicated that relative fine 
arts preference was an intervening variable positively as- 
sociated with fine arts accomplishment. General mental 
ability was also positively related to fine arts accomplish- 
ment, but to a lesser extent than relative fine arts pref- 
erence. 127 pages. $1.70. Mic 57-432 


A STUDY OF THE EFFECTS OF CLASS SIZE, 
SUPERVISORY STATUS, AND TWO-WAY 
COMMUNICATION UPON LEARNING AND 

ATTITUDES OF AFROTC CADETS IN A CLOSED- 

CIRCUIT INSTRUCTIONAL TELEVISION PROGRAM 


(Publication No. 19,336) 


Thomas C. Capraro, Ed.D. 
The Pennsylvania State University, 1956 


In a closed-circuit television course of instruction of 
Air Science II to a group of AFROTC cadets, this study in- 
volved three experiments designed to investigate: 

The effect of class size on learning and attitudes to- 
ward televised instruction. 

The effect of proctor status on learning and on attitudes 
toward televised instruction. 





The effect of opportunities for two-way communication 
on learning and on attitudes toward televised instruction. 

The general pattern of cadet responses toward televised 
instruction in an Air Science course. 

In the first problem, the experimental population of 369 
cadets was distributed into groups varying from 19 to 110. 
Two types of measurement were used: An objective-type 
achievement examination, with reliability coefficients for 
the two forms used at .55 and .57, and Questionnaire items 
designed to elicit cadet reactions regarding instructional 
television. 

Four experimental groups of 31 cadets, were selected 
from the total population. Status of proctors varied from 
commissioned officer, cadet officer, peer member chosen 
at random for each class meeting, to No proctor. An 
achievement test and a reaction item on interest in tele- 
vised instruction were administered. 

Four groups, of 30 cadets were selected from the total 
population. Two rooms, seating the experimental groups, 
contained two-way microphones; two rooms, seating the 
control groups, were not equipped with microphones. 
Question- Answer periods followed the lessons telecast 
when cadets from the talk-back rooms could question the 
instructors in the studio. An objective-type examination 
on Weapons with reliability coefficients for the two forms 
at .71 and .74; and Attitude scales prepared to elicit reac- 
tions toward two-way communication and general reactions 
toward televised instruction were used. 

In problem four, for those cadets on whom complete at- 
titude data were available, trends of reaction toward tele- 
vised instruction were studied. Cadet selections of the 
like to dislike continuum of choice and the interesting to 
less interesting continuum of choice were shown graphi- 
cally and analyzed statistically. 

Class size did not significantly influence information 
learning or cadet reaction toward televised instruction. 

There was no significant difference in the learning or 
in cadet reaction to the use of television when a variety of 
proctor personnel was used. 

No significant difference in the learning or in cadet at- 
titudes was observed when opportunities for two-way com- 
munication were provided. 

In each of the experiments, a descriptive analysis of 
the data indicated a positive attitude toward this television 
course. 

From the evidence found it was concluded that: 

There is no basis that class size affects informational 
learning or attitudes toward televised instruction. 

There is no basis that the status or the presence of the 
proctor affects informational learning or attitudes toward 
televised instruction. 

There is no basis that opportunities for asking ques- 
tions affects informational learning or attitudes toward 
televised instruction. 

The cadets indicated a consistently favorable reaction 
to the television course. 


VITA 


Thomas C. Capraro was born in Easton, Pennsylvania, 
January 31, 1917. He received the B.S. degree from East 
Stroudsburg State Teachers College in 1938, the M.S. from 
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Pennsylvania State University in 1956. He served with the 
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THE EFFECT OF SYSTEMATIC DEVELOPMENTAL 
READING INSTRUCTION AT THE JUNIOR HIGH 
SCHOOL LEVEL UPON READING ABILITY 
AND GENERAL ACHIEVEMENT 


(Publication No. 17,435) 


Gaston Louis Coussan, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor George H, Deer 


Ordinarily classes in formal reading instruction are 
discontinued after the sixth grade. This study is an at- 
tempt to determine whether at the seventh and eighth grade 
level, a regular class in reading, using generally accepted 
procedures and taught by one not necessarily a reading 
specialist, would produce significant gains in reading 
achievement and in achievement in other academic subjects. 

In September, 1954, two groups of seventh and eighth 
grade pupils of the St. Francisville High School were 
equated on the basis of: (1) mental ability, (2) reading 
ability, (3) chronological age, (4) academic achievement, 
and (5) number. 

The two groups followed the same daily program with 
one exception. The experimental group was taught reading 
in a systematic formal class which met daily for sixty 


minutes. The control group did not receive this instruction. 


Instead, those pupils went to a conventional period of super- 
vised study or free reading, as is usually provided at this 
level. 

The program followed in teaching the experimental 
group included various materials and procedures generally 
accepted in developmental reading instruction. 

In May, 1955, the groups were tested again with alter- 
nate forms of the California Tests of Achievement. 

Effects of the reading instruction were tested by com- 
paring mean gains of the two groups in reading and in gen- 
eral achievement. 

The experimental group made significantly larger gains 
than the control group in both reading achievement and in 
general academic achievement. Differences significant at 
the .01 level favored the experimental group in reading, 
arithmetic, social and related sciences, and in general aca- 
demic achievement. In language (tests used measured 
spelling and mechanics of English and grammar), the dif- 
ference was statistically not significant. 

To test whether formal reading instruction affected 
achievement differently at different ability levels, each 
group was divided into three sections based upon initial 
reading ability. 

Each section of the experimental group made greater 
progress in both reading and general achievement, than its 
counterpart in the control group. Differences were signifi- 
cant at the .01 level between the upper thirds and lower 
thirds, but not between the middle thirds. 

The following conclusions appear warranted: 

1. A systematic developmental reading program at the 
junior high school level, using methods and materials 
readily available to the staff of any school, and taught by 
teachers not necessarily reading specialists, produces 
Significant growth in reading achievement. 

Implications of this are important. It indicates that 
such instruction results in (1) maintaining, refining, and 
strengthening reading skills already gained, (2) reducing 
the probability that regressions in reading proficiency 





might occur during junior high school years, and (3) meet- 
ing new demands for reading specialized materials in the 
high school curriculum. 

2. A systematic reading program in the junior high 
school produces concomitant gains in ability to achieve in 
(1) arithmetic, (2) social and related sciences, and (3) gen- 
eral academic achievement. 

Effective as a means for developing specific skills 
needed in content subjects, a formal class in reading should 
make the learner aware of the nature of reading skills, as 
well as their use. This awareness sharpens purposeful de- 
velopment of maturity in reading. 

3. Aformal systematic program of developmental 
reading in junior high school has statistically significant 
effect upon reading achievement and general achievement 
among initially good readers, as well as among poorer 
readers. 

This program should not be regarded merely as a 
remedial service to poor readers; it may provide a key to 
challenging those in the upper range of reading ability. 

4. A formal systematic program of developmental 
reading in junior high school may constitute a more eco- 
nomical approach for applying the school’s resources than 
remedial work affords. 165 pages. $2.20. Mic 57-434 


THE DEVELOPMENT OF CONCEPTS FOR MODIFYING 
EDUCATIONAL PRACTICES, BASED ON AN ANALYSIS 
OF LAY OPINION AND UNDERSTANDING OF 
AN OPERATING SCHOOL PROGRAM 


(Publication No. 19,338) 


Orlo Lovell Day, Jr., Ed.D. 
The Pennsylvania State University, 1956 


The problem had one primary phase and one related 
secondary phase. The primary phase was to determine the 
extent of public support for or opposition to school opera- 
tional policies. The secondary phase was to measure the 
extent of public knowledge on school matters. 

In Schenectady County, New York, a survey of lay opin- 
ion and knowledge was made in November and December 
of 1955. Interviews were made in three different types of 
districts; the City of Schenectady, the Scotia-Glenville 
Village Central and Carman Union Free. 

The main part of the survey instrument consisted of 
nineteen personal items, thirty-five opinion items and 
twelve fact items concerning all aspects of public school 
operation. This part is considered generally applicable to 
public school systems. The other section of the instru- 
ment was made up of questions bearing on specific local 
issues. 

Answers were reported by the number of responses for 
each answer, usually in terms of “strong yes”, “yes”, 
“strong no”, “no”, or “no answer” for opinion items. 
(Strength of response was estimated by the interviewer 
from comments or obvious emotional reaction). Answers 
were also reported according to positive answer and nega- 
tive answer by eliminating “no answer” responses. The 
standard error of a proportion statistic was applied to the 
positive versus negative percentages as atest of significance. 

The information on the opinion items was stated 
along with the complete wording of each question. A 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 











272 EDUCATION 





more concise table was made of the numerical facts and 
their significance. 

Summary statements were made for each opinion item 
and were categorized as being in one or more of the fol- 


lowing areas: general satisfaction; curriculum and instruc- 


tion; personnel; public relations; board of education and 
administration; buildings, facilities, equipment and trans- 
portation; and finance. 

Fact scores were determined by counting the number 
of correct responses made by each respondent. 

Fact scores and personal data were compared, using 
the chi square test for significance of difference, with 
opinion items. 

The results of the survey indicated that: 

On opinion items the laymen were favorable to present 
operational policies. 

Most of the people answered less than half of the fac- 
tual questions correctly. 

People that are informed have more positive attitudes. 

People who are not informed have fewer opinions. 

Negative opinions were about equally divided among 
groups with different factual knowledge. 

It was recommended that: 

Communities use an instrument of this type for occa- 
sional comprehensive surveys. 

Communities make frequent single purpose surveys on 
current issues. 


VITA 


Orlo Lovell Day was born July 30, 1925 in Washington, 
D.C. His public school education was in Arlington, Vir- 
ginia. His military service was with the 94th Infantry Di- 
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PLANNING ART FACILITIES 
FOR SECONDARY SCHOOLS 


(Publication No. 19,900) 


Ross Carroll Deniston, Ed.D. 
Stanford University, 1956 


Problem 





This exploratory study is concerned with the formula- 
tion of a procedure for planning art facilities for secondary 
schools. The proposed procedure is, in essence, a fact- 
finding process--a cooperative task of educators, students 
and lay people to analyze, describe, and interpret the pro- 
gram in a form that can become the broad base for the 
architect’s decisions. The program material prepared for 
these purposes is referred to in the study as “educational 
specifications.” It is the purpose of this study to apply this 
procedure to a specific area--art education. 
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Sources of Data 





(1) Review of the art education literature to suggest an 
art program for a multi-purpose or general art room and 
a crafts room, (2) survey of school planning literature to 
develop an understanding of the factors of school planning, 
(3) interviews with architects and representatives of art 
furniture and equipment companies, (4) correspondence 
with State Departments of Education concerning specific 
literature on the planning of art facilities, (5) correspond- 
ence with art educators and art education organizations in 
other parts of the country, (6) visitations to twenty-six 
schools in the San Francisco Bay Area. 


Proposed Procedures 





The suggested procedure for the development of educa- 
tional specifications for art facilities encompasses three 
steps: 

(1) Analyzing the functions of the art facility: a de- 
scription of the art program. Operationally, this step in- 
cludes: (a) surveying the community to ascertain the art 
needs and interests of adolescents and adults, (b) utilizing 
a taxonomy to analyze two raison d’etre functions of edu- 
cating students in art. These rubrics include: curriculum 
structure, purposes, personnel, clienteles, culture, content, 
process, and product. 

(2) Developing a theoretical formulation of the art fa- 
cility: the implications of the art functions to a systematic 
analysis of the basic factors of school planning. These 
factors include: (a) zoning, (b) supervision, (c) flexibility, 
(d) thermal environment, (e) color-conditioning, (f) lumi- 
nous environment, (g) acoustical treatment, (h) utilities, 
(i) maintenance and safety, (k) audio-visual considerations, 
and (1) storage, furniture, and equipment. During this part 
of the procedure, the art planning committee works in 
close relationship with the administration, architects and 
engineers. 

(3) Describing, suggesting, and illustrating the proposed 
art facilities that would encompass the art functions and 
the basic factors of school planning. Operationally, this 
step includes: (a) making a spatial relationship diagram 
for each activity in terms of location, processes, storage 
needs, display spaces, and special utility needs; (b) de- 
scribing in detail each activity in terms of the proposed 
number of work stations; and the amounts, types, andsizes 
of tools, materials, furniture, and equipment needed for 
each station; and (c) making sketches or models for fur- 
ther communication with architect. 


A Partial List of Recommendations 





The art room or rooms should: (1) be on the first 
floor, in an “arts” zone, and near a parking area; (2) have 
forty-five to fifty-five square feet per student, exclusive 
of storage; (3) have room proportion of two to three ratio, 
or nearly square; (4) have furniture, equipment, and space 
dividers arranged to give maximum visibility for the 
teacher; (5) have light, neutral colors on larger areas; 
brighter colors suggested for smaller areas such as doors 
and furniture; (6) have uniform diffusion and be free from 
glare and shadows--preferably with seventy-five to one 
hundred foot candles of illumination; (7) have adequate 
sound-absorption materials on ceiling or walls to reduce 
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noise of certain craft activities or normal conversation 
during classes; (8) have a mechanical heating and ventilat- 
: ing unit capable of maintaining standard conditions of heat, 
) fresh air, humidity, and air movement; and be on a sepa- 
rate circuit with related areas for economical use during 
evening classes; (9) have all feasible wall spaces, not used 
by cabinets and equipment, covered with pinboard or peg- 
board for working and display spaces; and (10) have pen- 
insula or island type sinks for accessibility from three 
sides. 299 pages. $3.85. Mic 57-436 


SUPERVISION OF RURAL ELEMENTARY 
TEACHERS IN INDIANA 


(Publication No. 17,767) 


Agnes Claudine Dodds, Ed.D. 
Indiana University, 1956 


Chairman: Ruth G, Strickland 


Purpose of the Study 


The study of supervision of rural elementary teachers 
in Indiana was conducted to determine why more use is not 
made of general elementary supervisors in the county 
schools of Indiana. Since the county superintendents are 
responsible for the administration of this function, their 
thinking was surveyed: 

1. To determine what supervisory helps the county 
superintendents of Indiana think their elementary teachers 
are receiving 

2. To learn the opinions of the county superintendents 
regarding certain Supervisory practices 

3. To find out whether the county superintendents feel 
that their elementary teachers need additional supervisory 
assistance 

4. To discover the opinions of the county superintend- 
ents who feel that their elementary teachers do need ad- 
ditional supervisory help, regarding the obstacles in the 
way of its provision. 


Sources of Data 


The data were secured from returned questionnaires 
from every county superintendent in the state. Data from 
the state school directory, the constitution, and laws of the 
state were used to extend and clarify the questionnaire re- 
sponses. 


Methods of Handling Data 


In handling the data codes were assigned in a manner 
which protected the identity of the individual counties yet 
at the same time gave an indication of the relative size of 
the school systems. Many direct quotations and much 
careful paraphrasing were used in interpreting the data. 
The factual responses were tabulated, and the opinion re- 
sponses were quantified by assigning weighted scores 
which indicated the extent of agreement with the position 
of five selected authorities. The various responses were 
related to each other for a view of the interaction of differ- 
ent factors. 





Major Findings 


The amount of supervision that rural elementary 


teachers receive tends to decrease with the size of the 


system. The county superintendents are in general in 


agreement with the position of the authorities regarding 


many of the selected supervisory practices, although there 


were some practices for which considerable disagreement 
with the authoritative viewpoint was expressed. In many 


counties the progress of supervision is being hindered by 
a lack of funds and by a lack of felt need for the service 
on the part of superintendents, trustees, and older teachers. 


General Conclusions 


The findings led to the conclusion that there is need for 
study of the objectives of elementary supervision in the 
rural schools of Indiana. Further study is also needed 
concerning the acquisition, distribution, and reimburse- 
ment of funds for the purpose of employing elementary 
supervisors. 224 pages. $2.90. Mic 57-437 


A STUDY OF FACTORS IN THE DEVELOPMENT 
OF MASTER’S DEGREE PROGRAMS FOR TEACHERS, 
WITH IMPLICATIONS FOR A GRADUATE PROGRAM 

IN THE STATE TEACHERS COLLEGES 
OF PENNSYLVANIA 


(Publication No. 19,965) 


William H. Duncan, Ed.D. 
The Pennsylvania State University, 1956 


The basic purpose of the study was to discover impli- 
cations for the possible development of Master’s degree 
programs in education in the state teachers colleges of 
Pennsylvania. 

Data for the study were secured from (1) a review of 
current literature, (2) a survey of Master’s degree pro- 
grams in forty-two state teachers colleges and eighty other 
institutions, (3) personal interviews with thirty-eight 
school administrators, and (4) questionnaire responses 
from 1,735 teachers and administrators concerning gradu- 
ate programs for teachers. 

In the opinion of more than 75 per cent of the teachers 
and administrators in the study, teachers need preparation 
beyond the baccalaureate program to meet their responsi- 
bilities effectively. A like percentage stated that most 
teachers show improvement in teaching proficiency as a 
result of participation in graduate study. 

Home and family responsibilities, inadequate salary 
incentives, distances to graduate schools, and need to earn 
supplementary income were identified as decisive factors 
preventing teachers from securing advanced preparation. 
Approximately 75 per cent of the teachers and adminis- 
trators stated that there is need for the Commonwealth to 
support graduate programs in education in additional col- 
leges in the state. 

The survey of Master’s degree programs through ques- 
tionnaire responses and catalog statements revealed that 
the programs in the state teachers colleges were very 
similar to those in other institutions. The most unfavor- 
able comparisons were: (1) the instructional loads for fac- 
ulty members in the state teachers colleges were heavier 
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than for faculty in the other institutions, and (2) the library 
holdings were smaller in the state teachers colleges. 

More than 75 per cent of the teachers and administra- 
tors in the study favored offering Master’s degree pro- 
grams in the state teachers colleges. 

The teachers and administrators recommended that the 
Master’s degree program for teachers be a terminal pro- 
gram with minimums of one-third in subject matter spe- 
cialization, one-fifth in professional education, one-sixth 
in general education, and one-tenth in research and sta- 
tistics. 

A general increase in the number of teachers earning 
Master’s degrees would result in improved teaching in the 
public schools of the state. 

Offering a Master’s degree program in the state teach- 
ers colleges of Pennsylvania would serve as an incentive 
for additional teachers to secure advanced professional 
preparation. 

It is reasonable to expect Master’s degree programs in 
state teachers colleges to compare favorably with the pro- 
grams in other colleges and universities. 

The welfare of the teaching profession and of public 
education would be advanced by offering Master’s degree 
programs in education in the state teachers colleges of 
Pennsylvania. 

It is recommended that the Commonwealth of Pennsyl- 
vania accept increased responsibility for the professional 
preparation of teachers by extending the summer offerings 
of the state teachers colleges to include a Master’s degree 
program in education, provided individual colleges meet 
graduate school accrediting standards. 


VITA 


William H. Duncan was born in Mifflin, Pennsylvania 
on March 20, 1918. He was graduated from the Port Royal 
high school in 1933. He received the degree of Bachelor 
of Science from the State Teachers College, Millersville, 
in 1940 and the Master of Education degree from The 
Pennsylvania State College in 1947. The degree of Doctor 
of Education was conferred upon him by The Pennsylvania 
State University in 1956. 

He has been on the faculty of the State Teachers Col- 
lege, Millersville, since 1946. 
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AURAL COMPREHENSION OR AUDING 
IN SECONDARY SCHOOL GERMAN 


(Publication No. 19,946) 


Sara Black Gideon, Ph.D. 
The Pennsylvania State University, 1956 


This is an experimental study at the secondary school 
level, concerned with learning through listening. It com- 
pares several methods of teaching, and investigates the 
measurable gain in aural comprehension after various 
aural-oral techniques were used in teaching German. 

Subordinate problems investigated were: the correla- 
tion of auding ability in English and in German with mental 
ability; the achievement in aural comprehension by dif- 
ferent grades, age levels, and groups using different 
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methods of instruction, and different audio-visual aids; the 
relation of aural comprehension to the total achievement of 
communication skills in German; and the use of a standard- 
ized English listening test as a predictor of aptitude for 
second-language study. 

The term “auding” refers to the process of compre- 
hending spoken language through hearing, perceiving, and 
interpreting oral symbols. As used in this study, “auding” 
and “aural comprehension” are synonymous. “Second- 
language” refers to a language which is not the learner’s 
native tongue. 

The study was conducted through four experimental 
groups which used various contributory materials (or audio- 
visual aids), three control groups, and four pilot groups in 
secondary schools of Pennsylvania and the District of 
Columbia. A total of ten classroom teachers and 296 
pupils were involved in the study. 

The experimental groups (A,B,C,D), were given in- 
creased opportunity, in thirty days of classroom instruc- 
tion, to practice techniques which stressed auding and 
speaking. Various audio-visual contributory materials 
were provided: Group A - “Tapes and German text, situ- 
ation centered, based on “Wall Pictures” - (Mueller) - 
Georgetown University, School of Languages and Linguis- 
tics. Groups B and C - Two LP “Records” and illustrated 
text, German Through Pictures - (Richards, Mackey, Gib- 
son), Harvard University, Language Research, Inc. Group 
D - “Linguaphone Course” - 17 records with script and 
illustrations. The control groups (E,F,G), did not use ad- 
ditional aids. 

The data for the statistical comparisons of the groups 
were obtained from 1) an initial and final German aural 
comprehension test German I and II Achievement Test, 
(Cook and Birkmaier, 1951 and 1953 Forms), 2) and Eng- 
lish Listening Test, (Brown-Carlsen), and 3) the Califor- 
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In the experimental design, the gains of each group 
were determined in auding results. The data were ana- 
lyzed and checked for statistical significance. Means, 
standard deviations, correlations, and t tests for the sig- 
nificance of the difference between means on the initial and 
final aural tests were calculated for each group, and for 
the total control and experimental groups. Correlations of 
German aural comprehension with total German achieve- 
ment, with mental maturity, and with English listening 
measures were secured. 

This study showed that: 1) Increased auding is meas- 
urable in a second-language class. 2) The methods used 
in teaching made no significant difference in the results 
achieved. Experimental and control groups were equally 
successful. 3) The correlations of German auding with 
mental ability and with English listening are low but sig- 
nificantly positive; of English listening with mental ability, 
Significantly positive and high. 4) German aural compre- 
hension skill seemed more closely related to duration of 
language study than to the age or grade placement of the 
students. 5) Results in auding tests paralleled total German 
language achievement results in groups favoring the aural 
emphasis. 

The following have significance for those responsible 
for the teaching of second-language at the secondary school 
level: 1) Audio-visual aids provide an interest focus for 
students auding and speaking a second-language. 2) Con- 
tributory materials, (audio-visual aids), can be incorpo- 
rated into the planned program for language teaching. 3) 
The language needs of students should be considered before 
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determining the content of language courses. 4) Tests of 
listening should have a real place in the evaluation of lan- 
guage instruction. 


VITA 


Sara (Black) Gideon was born August 18, 1906 in Gettys- 
burg, Pennsylvania. She was graduated from Gettysburg 
College in 1927 with an A.B. degree. In 1931 she received 
the M.A. degree from Northwestern University. 

During World War II she served as Lieutenant (jg), 
USNR (W-V), in the Office of Naval Intelligence. 

She received the Doctor of Philosophy degree in Educa- 
tional Research from The Pennsylvania State University, 
1956. 164 pages. $2.15. Mic 57-439 


AN ANALYSIS OF THE PERSONAL-SOCIAL 
PROBLEMS CONSIDERED IMPORTANT BY 
THE JUNIOR- HIGH-SCHOOL ADOLESCENT 
ACCORDING TO SEX, GRADE, AGE, INTELLIGENCE 
QUOTIENT AND BILINGUALISM 
(VOLUMES I AND II) 


(Publication No. 18,763) 


James Richard Hayden, Ed.D. 
Boston University School of Education, 1956 


The Problem.--The personal-social problems consid- 
ered important by 1,934 pupils in grades 7, 8 and 9 of the 
New Bedford Public Schools, Massachusetts, were studied 
to determine the relationship of these problems to sex, 
grade, age, intelligence quotient and bilingualism. 

Methods of investigation.--After translating and tele- 
scoping the pupils’ statements of their problems obtained 
during a guaranteed anonymous free-writing situation, two 
forms of a problem inventory were built and administered 
to the same grades. Each form contained 229 problem 
statements grouped in 14 sections. The fourteenth section 
contained 25 repeated statements while 34 statements were 
common to both forms. The pupil was directed to mark 
each statement as follows: 








X--Problem is not true for you personally. 
N--Problem is true but does not trouble you at all. 
S--Problem is of some concern to you personally. 
G--Problem is of great concern to you personally. 
?--Don’t understand what the problem means. 


Responses were analyzed with respect to five characteris- 
tics, sex, grade, age, intelligence quotient and lingual 
ability. 

Methods of reporting results.-- Percentages were used 
to report the frequencies of each item and of each problem 
area for the five characteristics studied. Fourfold chi 
Square contingency tables were utilized to test the signifi- 
cance of the difference between the frequencies of each 
item reported. Differences at the 1 per cent and 5 percent 
levels of confidence were reported for the total group and 
at the 1 per cent level for the 320 bilinguals due to the 
Smaller numbers involved. 

Findings concerning the total group.--Some of the find- 
ings concerning the total group were: 

1. Girls marked more problems than boys, (48 versus 
44 problems per pupil). 








2. Average number of problems per pupil decreased 


from 48 in grade 7 to 45 in grade 9. 


3. Pupils with below-average-intelligence quotients 
marked more problems than the above-average-intelli- 
gence-quotient group, (50 versus 42 problems per pupil), 

4. The area of chief concern for boys was About Get- 
ting Along With My Teachers for grades 7 and 8 but 





changed to About My Fears, Worries and Emotions in 
grade 9. 

». Chief concern for girls was the area About My 
Fears, Worries and Emotions for all grades. 











6. Retardates were chiefly concerned in the area About 
My Fears, Worries and Emotions for grade 7 but changed 








to About My Studies for grades 8 and 9. 
7. Accelerates were chiefly concerned in the area 
About My Fears, Worries and Emotions in grades 7 and 8 











but changed to About My Studies in grade 9. 

8. Pupils with above and below-average-intelligence 
quotients were concerned with the area About My Fears, 
Worries and Emotions in grade 7, About Getting Along 
With My Teachers in grade 8 and About My Studies in 
grade 9, 

Findings concerning the bilinguals.--The ethnical com- 
position of the bilingual group was in rank order Portu- 
guese, French and Polish. When they were compared with 
the monolinguals, some of the findings were: 

1. At each grade level, the bilinguals were older and 
had lower intelligence quotients. 

2. Bilinguals marked more problems than the total 
group, (56 versus 46 problems per pupil). 

3. Bilingual boys differed chiefly from the monolingual 
boys in the area About My Fears, Worries and Emotions. 

4. Bilingual girls differed chiefly from the monolingual 
girls in the area About Getting Along With Parents. 

9. Bilingual boys resembled the monolingual boys 
mainly in the areas About Boy-Girl Problems and About 
The Future: Jobs. 

6. Bilingual girls resembled the monolingual girls 
mainly in the area About Getting Along With My Teachers. 
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THE ORGANIZATION AND ADMINISTRATION OF 
ACTIVITY PROGRAMS OF PUBLIC SECONDARY 
SCHOOLS OF PENNSYLVANIA 


(Publication No. 19,966) 


Thomas Jay Jenkins, Ed.D. 
The Pennsylvania State University, 1956 


This study surveyed the organizational patterns and ad- 
ministrative practices of activity programs existing in the 
secondary schools of Pennsylvania. 

A questionnaire was sent to the principals of 759 sec- 
ondary schools of Pennsylvania. This survey instrument 
was distributed in the fall of 1955 with a return of 77.0 
percent of the schools surveyed. 

The greatest extent of activities are held within the 
school day since 84.4 percent reported having a regularly 
scheduled activity period. These periods were most fre- 
quently the last and first period of the school day, forty and 
fifty minutes in length and meeting five times a week. 

A calendar of activities was kept annually and found in 
the homeroom (classroom) most frequently. A permanent 
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record was kept in 90.1 percent of the schools, recorded 
annually in 86.2 percent. Credit toward graduation was 
not offered in 82.7 percent. Of the 66.4 percent which used 
some method to control participation in activities, the most 
common were limiting the number of activities, individual 
counseling, and scholastic requirement. 

Of the 97.8 percent giving awards, letters and certifi- 
cates were most frequently given to athletics and music 
and pins to all other activity for participation. 

Most schools used a centralized plan of control (60.9%) 
in preference to separate activity accounts (39.1%). 

Of the schools answering the item, 89.8 percent offer 
extra pay to the faculty sponsor. Most frequently paid were 
sponsors of football (79.8%), track (75.7%), basketball 
(72.8%), and baseball (67.9%). 

The most popular activities from the students’ view- 
point, in order, were basketball, football, band, glee clubs, 
clubs, and dramatics. Those considered to contribute 
most, in order, were assembly programs, band, student 
council, glee clubs, and clubs. 

The most adequate areas were music activities, physi- 
cal activities for boys, school publications, school assem- 
bly, social life, and student government. The least ade- 
quate were homeroom, dramatics and speech activities, 
physical activities for girls, clubs, and finances of pupil 
activities. 

In 41.4 percent one person was responsible for direct- 
ing activities while 58.6 percent either had no direction or 
more than one responsible person. The principal (51.2%) 
was most often responsible, while a director of activities 
was employed in 19.4 percent. Only 3.7 percent of these 
spent full time in directing activities. A director of ac- 
tivities was expressed as needed in 47.0 percent of the 
schools. 

The most important objectives of activities were to de- 
velop citizenship in a democracy, to develop personality 
and character, and to develop leadership. 

Of the two common terms, “co-curricular” was used 
in preference to “extra-curricular”, but only 16.4 percent 
of the schools reported it in use. 

The following recommendations were made: 


























Appoint person with sufficient time to organize and 
direct activities. 











De-emphasize boys’ interscholastic athletics. 











Increase the opportunities for girls in the area of 
physical activities. 














Strengthen the homeroom program. 








Eliminate the term “extra-curricular” in favor of 
“co-curricular”. 

















Appoint a coordinating council to coordinate activities. 











Equalize the teachers’ load including activity sponsor- 
ships. 











Give compensation in pay or released time for duties 
beyond the regular school day. 




















VITA 


Thomas Jay Jenkins was born at Cleveland, Ohio, 
November 29, 1926. He received his B.S. Degree in Edu- 
cation in 1949, his M.Ed. in 1951 and his D.Ed. from The 
Pennsylvania State University in 1956. 
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He has been employed by the Delhaas Joint School 
Board since 1949 serving in the capacity of mathematics 
teacher, Head of the Mathematics Department, and guidance 
counselor. He is presently the Assistant Principal of the 
Delhaas High School, a position which he has held for two 
years. 143 pages. $1.90. Mic 57-441 


THE EFFECT OF CLASS SIZE AND 
ROOM SIZE UPON THE CREATIVE DRAWINGS 
OF FIFTH GRADE CHILDREN 


(Publication No. 19,967) 


Kenneth Melvin Lansing, Ed.D. 
The Pennsylvania State University, 1956 


This study was an experimental attempt to determine 
the effect of class size and room size upon the creative 
drawings of fifth grade children. 

The study population was composed of 267 children in 
nine different classrooms from nine different communities 
in the State of Pennsylvania. Three small classes had 
fewer than twenty-five children enrolled; between twenty- 
five and thirty-five children were enrolled in the three 
medium classes; and the three large classes were com- 
posed of over thirty-five students. The three smallclasses 
were each in a room of a different size; so were the me- 
dium and large classes. The rooms were considered 
large, medium, or small in relation to the number of chil- 
dren enrolled. 

The study was designed so that the effects of the fol- 
lowing four variables could be investigated: (1) class size, 
(2) room size, (3) teacher-pupil contact, and (4) motiva- 
tion. Each class was observed twice during the course of 
the investigation, and the number of teacher-pupil contacts 
and other observations were recorded at those times. 

The preliminary drawings were evaluated by six judges 


on the basis of McVitty’s criteria for the fifth grade. It 


was found that one all-inclusive evaluation of a drawing is 
as good as several criteria judgments. 

The final drawings were submitted to the same judges 
for evaluation using McVitty’s criteria. On the basis of 
results obtained from judging the preliminary drawings, 
the final drawings were evaluated with one all-inclusive 
judgment. The resultant picture scores were subjected to 
statistical analysis. 

An analysis of variance shows that class size, room size, 
and teacher-pupil contact have no significant effect upon the 
creative drawings of children, under conditions present in 
this study. Motivation, however, did have a significant ef- 
fect upon the drawings. The bus motivation produced bet- 
ter drawings than the movie and super market motivations. 

On the basis of observations made during the course of 
the investigation, the art teachers and classroom teachers 
were ranked. The art teachers were ranked according to 
their presentation of the motivations, and the classroom 
teachers were ranked on the basis of classroom climate. 
The class means of the picture scores were also ranked. 
By correlating the various rankings it was found that the 
classroom teacher (or the class climate which might be 
influenced by the classroom teacher) does have a significant 
relationship to the creative drawings of children, under 
conditions present in this experiment. 
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Under the conditions present in this study, the following 
conclusions are drawn: 


A single all-inclusive judgment of children’s drawings 
: is as good as several criteria judgments. 


Class sizes from eighteen to forty produce no signifi- 
cantly different effects upon the creative drawings of 
fifth grade children. 


Room size seems to have no significant effect upon the 
creative drawings of fifth grade children. 


Increased teacher-pupil contact seems to have no sig- 
nificant effect upon the creative drawings of fifth 
grade children. 


Motivation does have a significant effect upon the cre- 
ative drawings of children. 


The classroom teacher (or class climate) does have a 
significant relationship to the creative drawings of 
children. 


VITA 


Kenneth M. Lansing was born in Schenectady, New York 
in 1925. He was graduated from the Scotia High School in 
1943. From 1943 to 1946 he served with the United States 
Navy. In 1950 he was graduated with a B.F.A. degree from 
Cornell University, and he received the M.Ed. degree from 
the same institution in 1951. He attended Alfred University 
during the summer of 1953. 

From 1951 to 1954 he was employed as a teacher of art 
in the Scotia, New York, Public Schools, and he was an in- 
structor of Art Education at The Pennsylvania State Uni- 
versity from 1955 to 1956. 

The degree of Doctor of Education was conferred upon 
him at The Pennsylvania State University in August, 1956. 
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THE TEACHING OF HUMANITIES IN PROGRAMS 
OF GENERAL EDUCATION IN 
SOUTHERN ASSOCIATION COLLEGES 


(Publication No. 19,751) 


Junia Jewell McCracken, Ph.D. 
George Peabody College for Teachers, 1956 


Major Professor: Susan B, Riley 


The General Education movement, which is an out- 
growth of efforts to overcome such weaknesses of the lib- 
eral arts program as overspecialization and fragmentation 
of the curriculum, has resulted in divergent educational 
practices. In some colleges, department courses have 
been slightly modified; in others broad general courses 
have been developed. The purpose of this study is to de- 
termine current educational practices in selected humani- 
ties courses designed for general education programs of 
member institutions of the Southern Association of Col- 
leges and Secondary Schools. 

Humanities courses were selected for this study if, ac- 
cording to catalogue description, they were designated as 
part of a general education program and included literature 












in their content. (The word “course” refers to a full in- 
structional unit. These units vary in length from one 
quarter to four academic years.) Twenty-six of the 235 
colleges of the Southern Association were found to be of- 
fering one or more courses which met these requirements; 
however, adequate material for this study was obtained 
from only twenty of these institutions. Fifteen of these 
colleges were offering one course each suitable for this 
study, and five institutions were offering two each; there- 
fore, the findings of this study are based on the study of a 
total of twenty-five courses. 

Through a program of personal inquiries and visitation, 
data for this study were collected. Useful sources of in- 
formation were course syllabi, bibliographies of readings 
used in courses, outlines of courses, reports of studies in 
general education and the humanities, professional litera- 
ture, college catalogues, and texts used in the areas of 
art, music, literature, history, and philosophy. The most 
invaluable sources of information were class observations 
and interviews with instructors. 


Findings of the Study 


In Chapter II of the study are listed the objectives of 
each of the twenty-five courses. The objectives appearing 
most frequently reflect a concern for student needs rather 
than subject matter. The objective which was most com- 
monly accepted expressed a concern for the teaching of 
critical thinking. 

Descriptions of the content of each course and the pat- 
terns of organization followed are given in Chapter III. 
Four general plans of organization are identified: world 
literature, great books, mosaic, and integrated courses. 
In the nine world literature courses under study the con- 
tent is rarely limited by time or nationality of author. In 
the great books courses, selections are made from the 
fields of history and philosophy as well as from belles- 
lettres. In the five mosaic courses content from each 
phase of the humanities included in a course is organized 
into an isolated segment which is taught by a specialist in 
that area. In the integrated courses content, which is 
drawn from not fewer than three areas and not more than 
seven, is organized according to some sort of unified plan 
in order that the relationships between the content of the 
different areas may be emphasized. The specific content 
of each of these courses may be ordered according to a 
chronological framework, according to some type of topi- 
cal arrangement, or on the basis of aesthetic principles. 

The instructional techniques described in the fourth 
chapter include in addition to classroom procedures such 
external features as methods of ability grouping, course 
credit, and allied activities. Some of the classroom tech- 
niques included are informal, formal, and illustrated lec- 
tures; discussion; interpretative reading; and laboratory 
work. Methods of individualizing instruction as well as 
methods of evaluation are included. 

Descriptive accounts of procedures representative of 
the different types of classroom activities observed are 
included in the Appendix. 








253 pages. $3.30. Mic 57-443 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





278 EDUCATION 








AN EXPERIMENTAL PROGRAM OF FAMILY LIFE 
EDUCATION FOR ELEMENTARY SCHOOLS 


(Publication No. 19,339) 


Marian McMillan, Ed.D. 
The Pennsylvania State University, 1956 


The purpose of this study was to gather together the 
more widely accepted concepts of family life education and 
to suggest implementation of these concepts in an inte- 
grated program at elementary school level. 

The following procedures were used to supply the data: 
examination of research findings and literature to deter- 
mine the principles and characteristics of a family life 
education program; contacting authorities in the field to 
obtain their opinion as to the objectives of such a program 
at elementary level; applying these opinions and principles 
to an elementary school program--to its philosophy, its 
organization, the needs of students at elementary level, its 
methods, its materials, and the background of its staff; 
working with in-service elementary teachers for a period 
of one academic year experimenting with family living ac- 
tivities which could be blended with established curricular 
content; and developing a “pilot program” at elementary 
level to be evaluated by teachers, parents, and students. 

The findings reveal the following data: A family living 
program at elementary level is cooperatively planned and 
evaluated by administrators, parents, teachers, and stu- 
dents. Such a program is devised to meet the needs of the 
students within a particular school. An administrator or 
coordinator is responsible for interpreting the program to 
teachers, parents, and community groups and to share in 
the development of an integrated program from kindergar- 
ten through the sixth grade. The responsibility for teach- 
ing such a program is shared among all the teachers and 
is for all children at all ages. Family life education is not 
a specialized class at the elementary level, but a blending 
with established curricula content. A teacher of family 
living needs to be understanding, resourceful, and willing 
to work when pioneering is necessary. 

The t-test of statistical significance and the chi square 
technique were used in this study to determine the differ- 
ences in reaction to the proposed program as evaluated by 
teachers, parents, and students. A study of the evaluation 
data will readily indicate that these three evaluating groups 
believed a family life education program at elementary 
school level is of value to children, that activities em- 
phasizing family living principles make for more effective 
learning in all areas of the school curriculum, that all 
teachers should assume responsibility for teaching these 
principles, and that the school has a responsibility, along 
with the home, in helping children become contributing 
members of the family group. Responses made by the 
three groups show there was no concern regarding dupli- 
cation from one grade to the next grade if the age level, 


the maturity, and the needs of the students were considered. 


VITA 


Marian McMillan was born in 1915 in Detroit, Michigan. 
She was educated in the public schools of Michigan. In 
1938 she received her Bachelor of Science degree and in 
1947 her Master of Education degree from Wayne Univer- 
sity. From 1939 to 1949 she taught in the public schools 
of Michigan. Since 1949 she has taught Family Life Edu- 
cation at Wayne University. 
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The Doctor of Education degree was received from The 
Pennsylvania State University June, 1956. 
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SOME SOCIO-ECONOMIC AND EDUCATIONAL 
FACTORS AMONG MILL AND NON-MILL SCHOOL 
CHILDREN IN POLK COUNTY, GEORGIA 


(Publication No. 18,907) 


Hugh M. Mills, Jr., Ed.D. 
University of Georgia, 1956 


Supervisor: Dr, John A. Dotson 


Hypothesis: The changing conditions in Polk County, 
Georgia, have reduced the differences between the white 
school children of textile families and the children from 
families of the general population to the extent that mill 
children do not constitute an inferior group either socio- 
economically or educationally. 

The findings of this study appear to support this hy- 
pothesis. These conclusions seem justified: 

1. It is most likely that Polk County, Georgia, is simi- 
lar to other Southeastern Piedmont areas of the United 
States in that there existed two decades ago socio-economic 
and educational differences between mill and non-mill 
school children. These differences seemed to favor the 
non-mill children. 

2. This study presents evidence that there has been 
considerable change in the areas of agriculture, textile 
mills, and schools within Polk County during the last two 
decades. 

3. This study concludes that Polk County’s white mill 
children are not inferior socio-economically to their non- 
mill peers. Factors like increased wages, the breaking 
up of mill villages, and changes in the textile industry 
seem to have minimized many of the differences found by 
previous studies. 

4. This study concludes that Polk County’s white mill 
children are not educationally inferior to their non-mill 
peers. In contrast to generally accepted opinions concern- 
ing the status of mill children, the data obtained for this 
study disclosed that scores made by mill children on 
achievement and intelligence tests were not lower than 
scores made by non-mill children. Differences that were 
observed tended to favor mill over non-mill children, but 
these differences were generally too small to be termed 
significant. The facts presented show that mill children 
have a better attendance record and tend to quit school in 
smaller numbers than do their non-mill peers. The dif- 
ferences occurring in the school participation of the two 
groups were generally small. Most of these differences, 
however, appeared to favor the mill pupils. 

These and other factors presented in this study led to 
the conclusion that Polk County’s white mill children no 
longer constitute an inferior group either socio-economi- 
cally or educationally to their non-mill peers. 

These conclusions suggest the recommendation that 
questions involving the socio-economic and educational 
status of mill and non-mill school children be re-evaluated 
in the light of present-day conditions. Teachers, ministers, 
social workers, recreation directors, and all others con- 
cerned with children of textile families should re-examine 
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their attitudes concerning the relative status of mill and 
non-mill children from areas similar to Polk County. 
Since striking changes have apparently occurred in and 
around the textile enterprise in the Southeastern United 
States, it is necessary that opinions concerning mill chil- 
dren be based on recent scientific studies. 

198 pages. $2.60. Mic 57-445 


THE PRE-SERVICE AND IN-SERVICE EDUCATION 
OF COUNTY AGRICULTURAL EXTENSION WORKERS 
IN AUDIO-VISUAL MATERIALS AND METHODS 
OF INSTRUCTION 


(Publication No. 19,340) 


Charles Albert Norford, Ed.D. 
The Pennsylvania State University, 1956 


The study attempted to determine what preparation in 
audio-visual materials and methods the county agricultural 
extension workers have had and what instruction is needed 
in audio-visual materials and methods in order to prepare 
present and prospective agricultural extension workers for 
the job of extension teaching. 

Especially prepared questionnaires were sent to one- 
sixth of the county agricultural extension workers in each 
of the 47 states and the 48 state extension audio-visual aids 
specialists. Permission could not be obtained to survey 
the county extension workers in the 48th state. 

Follow-up postal cards were mailed to the county agri- 
cultural extension workers ten and twenty days after the 
questionnaires were sent. A follow-up letter was mailed 
to the visual aids specialists two weeks after the question- 
naires were mailed. Usable returns were ultimately re- 
ceived from 603, or 76.4 per cent, of the county agricul- 
tural extension workers and 43, or 89.6 per cent, of the 
visual aids specialists. 

Of the 603 county agricultural extension workers re- 
sponding, 96.0 per cent indicated that some instruction in 
audio-visual materials and methods had been received. 
The findings reveal that only 75 had had such instruction 
in undergraduate and graduate audio-visual courses. The 
others had had their audio-visual work in other undergrad- 
uate and graduate courses with some audio-visual content 
and in in-service education. 

The instruction received through audio-visual courses 
was rather complete with respect to all projected, non- 
projected, and broadcast media. The instruction in audio- 
visual methods received in other courses and in in-service 
education was limited in scope and was primarily con- 
cerned with the use of non-projected materials and tech- 
niques. 

As reported by the state extension audio-visual aids 
specialists, less than one-third of the Land-Grant institu- 
tions offered audio-visual courses on the undergraduate 
level and only 18 offered such courses on the graduate 
level during the 1954-55 academic year. 

More than half of the county agricultural extension 
workers reported an awareness of in-service education 
meetings to be held in 1954-55 for the purpose of discussing 
audio-visual methods in extension teaching. In addition to 
in-service education meetings, two-thirds of the visual 
aids specialists reported that they use newsletters with 





some degree of regularity to inform the county extension 
workers of developments in the audio-visual field. 

Undergraduate audio-visual courses for prospective 
county agricultural extension workers were almost uni- 
versally recommended by the visual aids specialists and 
the county agricultural extension workers. Both groups 
were also in agreement in recommending that all compe- 
tencies with respect to the use of all projected, non- 
projected, and broadcast media be taught in these courses. 

The visual aids specialists indicated that there is need 
for county agricultural extension workers now on the job 
to have additional work on substantially all audio-visual 
materials and methods, while the agents themselves ex- 
pressed a majority interest only in magnetic recordings, 
radio, television, exhibits, demonstrations, field tours, 
still photography, and the psychology of comprehension. 
For purposes of providing in-service education in audio- 
visual materials and methods, the specialists and the ex- 
tension workers prefer the smaller district meetings to 
the larger state meetings. Both groups also prefer work- 
shops to conferences. 
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Charles Albert Norford, born March 8, 1924, Harris- 
burg, Pennsylvania. Attended the public schools of New 
Cumberland, Pennsylvania; received Bachelor of Science 
Degree, January, 1948, and Master of Science Degree, 
June, 1949, from The Pennsylvania State University. 

Experience: Graduate Assistant, Department of Agri- 
cultural Education, The Pennsylvania State University, 
1948-50; Assistant Professor, University of Tennessee, 
Summer Quarter, 1950; Lecturer, College of Education, 
and Instructor, Bureau of Visual Instruction, University 
of Wisconsin, 1950-51; Training Officer, United States De- 
partment of Agriculture, Washington, D. C., 1951-52; 
Specialist in Audio-Visual Education, Chamber of Com- 
merce of the United States, 1952-53; Head, On-Campus 
Services, Audio-Visual Center, and Assistant Professor, 
College of Education, Michigan State University, 1953--. 
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A FOLLOW-UP STUDY OF CERTAIN GRADUATES 
OF EAST ROCHESTER HIGH SCHOOL FOR THE 
PURPOSE OF IMPROVING THE HIGH SCHOOL 

PROGRAM IN AN EXPANDING 
INDUSTRIAL COMMUNITY 


(Publication No. 19,341) 


Frank J. O’Donnell, Ed.D. 
The Pennsylvania State University, 1956 


The purposes of this study were: to determine how 
well the graduates of East Rochester High School are ad- 
justing to adult life, to determine what implications there 
might be for curricular changes or revisions, to determine 
what implications there are for co-curricular changes or 
revisions, to determine in what areas the school is doing 
well, and to encourage the maintenance of these satisfac- 
tory facets. 

Two hundred questionnaires were sent to the graduates 
of the 1940 and 1947 classes of East Rochester High School. 
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The questionnaire was constructed with the assistance of 
several educators experienced in curriculum design. Also, 
a pilot study was conducted with the help of a sampling of 
the graduates of the 1940 and 1947 classes. This study was 
completed on the basis of the returned questionnaires from 
160 graduates. 

The study suggests eight general conclusions: 


Ae 


The graduates of East Rochester High School appear 
to be making desirable adjustments to adult life with 
the possible exception of community participation. 


- Since 80 per cent of the graduates in this study con- 


tinue to reside in their home county, it is recom- 
mended that employment possibilities, economic 
conditions, local government structures, and the - -.s- 
torical and cultural background of this area be made 
part of every student’s learning. 


. Analysis of the data indicate that certain curricula 


such as industrial arts, social studies, science, 
Latin, French, and physical education be studied to 
seek ways to meet the needs of the students more 
adequately. 


. Certain curricular areas are serving the students in 


a highly satisfactory manner. Among these are: 
business education, home economics, and English. 


. These data reveal that the co-curricular activities 


were considered most helpful experiences by a sub- 
stantial majority of the graduates. These findings 
seem to justify the emphasis placed upon the co- 
curricular program at East Rochester High School. 


. Findings of this study prompt the recommendation 


that certain co-curricular activities be organized 
more efficiently. Among these are the stage crew 
and Junior Red Cross. 


. Both the curricular and the co-curricular programs 


were considered satisfactory by a majority of the 
graduates. However, the co-curricular program was 
judged the more helpful. 


. The fact that 86.3 per cent of the graduates who en- 


tered colleges received degrees is evidence that 
East Rochester High School is preparing its students 
to achieve scholastic success. 


This study has initiated some changes and revisions in 
the school program. Others are recommended for con- 
sideration. 





The Junior Red Cross now has two faculty advisors. 
Increased student participation is apparent. 


The stage crew has been reorganized. This group 
now elects officers, delegates authority, meets regu- 


larly, and appears to be considerably more functional. 


Earth science has been added as an alternative to 
general science for the more gifted students. Print- 
ing has been dropped because of the negative judg- 
ment of the graduates, and the lack of demand. 


On the basis of repeated suggestions for more guid- 
ance from the graduates, it is recommended that the 
present guidance program be expanded. 


The debate club, defunct for several years, should be 
reorganized in light of the enthusiastic approval ac- 
corded it by former members. 
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Future plans include studies to improve such curric- 
ulum areas as industrial arts, world history, Ameri- 


can history, and physical education. 


VITA 


Frank J. O’Donnell was born May 19, 1911 in New York 
City. He received the Bachelor of Arts degree from St. 
Bonaventure University in 1934; the Master of Education 
degree from the University of Rochester in 1939; and the 
Doctor of Education from The Pennsylvania State Univer- 
sity in 1956. 


He spent three years in the United States Army from 


1942 to 1945. In 1948 he was appointed to his present po- 
sition as principal of East Rochester High School. 
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A SURVEY OF BUSINESS-TEACHER EDUCATION 
IN PENNSYLVANIA 


(Publication No. 19,316) 
Joseph J. Pallone, Ed.D. 
The Pennsylvania State University, 1956 


The object of this study was to ascertain the similari- 


ties and differences existing in the business-teacher edu- 
cation programs in the accredited colleges and universi- 
ties of the Commonwealth of Pennsylvania. 


A questionnaire was sent to 28 accredited business- 


teacher education institutions in Pennsylvania. Twenty- 
seven responded. 


On the university level, business-teacher education 
was offered by four institutions and taught in the De- 
partment of Business Education. 

Eighty-three per cent of the institutions began spe- 
cialization in the freshman and sophomore years. 


Fourteen offered a secretarial program for students 


not taking business-teacher education. 


The number of students majoring in business educa- 


tion was 1884, 2.9 per cent of the total enrollment of 
63,5983 for the year ending June 1955. 


The number of graduates prepared to teach business 
subjects in June 1955 was 307 and the number of grad- 


uates accepting business teaching positions in Penn- 
sylvania was 190. Fifty, 16.3 per cent, accepted em- 
ployment in business. 

The faculties of the 23 institutions in Pennsylvania 
offering business-teacher education comprised 60 per 
cent full-time instructors; 40 per cent, part-time. 


Of the 102 faculty members, 30 per cent held a Mas- 
ter’s degree; 23 per cent, Ph.D. or Ed.D.; 13 per cent, 


B.S.; 4 per cent C.P.A.; 94 per cent had had business 
experience; 64.6 per cent, public school experience. 


The number of typewriters in the 23 institutions was 


913 standard, 77 electric, 4 portable, 9 noiseless, and 


from 20 in two institutions to 110 in one. The average 


number of standards was 40. 

Of the 77 electric typewriters used, one institution 
used 15; another 12; two institutions 8 and 9 each; 16 
institutions had less than 4; three had none. 

The key driven calculator was the most commonly 


used office machine, with 97 in the 22 reporting insti- 


tutions. 
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The most popular combination of subjects taught-- 
secretarial, general business, accounting, and selling 
--appeared in 14, or 61 per cent of the institutions. 

Work experience programs were generally found in 
the junior and senior years. 

Semester hours required of student teachers varied 
: from 6 to 12. 

Seventy per cent of the institutions required a mini- 
mum speed in shorthand of 100 words per minute for 5 
minutes, 95 per cent accuracy; and 50 words per min- 
ute for 5 minutes in typewriting. 

In the past five years, 9 of the 28 institutions added 8 
new courses and six discontinued 9 courses. 

Strongest features of the program were: relatively 
small classes, alert, competent faculty, and diversified 
curricular offerings. 

Shortcomings noted were: inadequacy of equipment, 
housing and staff; lack of facilities for student teaching, 
small enrollment. 

Average number of semester hours required for the 
baccalaureate degree in business education was 128. 

Only 10 of the institutions granted graduate degrees 
in business-teacher education. 

It is recommended that: 

Existing facilities be expanded to meet the demand 
for business teachers; more students be guided 
into business-teacher education; office practice 
and typewriting rooms be better equipped; business 
teachers be certified to teach several subjects; 
training in methodology be extended; supervised 
business experience, carrying college credit, be a 
pre-requisite to teaching; more than 30 semester 
hours be required for certification to teach busi- 
ness subjects; specialization begin in the freshman 
year; courses dealing with general business be 
stressed; student teachers carry teaching program 
with full responsibility. , 


«end pele ba ae Se oe ace ‘ 
neither be OE 2s 
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Joseph J. Pallone was born in Italy in 1912. He was 
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168 pages. $2.20. Mic 57-448 


FACTORS ASSOCIATED WITH THE OCCURRENCE 
OF LOCAL YOUNG ADULT FARMER INSTRUCTIONAL 
PROGRAMS IN VOCATIONAL AGRICULTURE IN THE 

STATES OF PENNSYLVANIA AND OKLAHOMA 


(Publication No. 19,343) 


Robert Raymond Price, Ed.D. 
The Pennsylvania State University, 1956 
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a The purpose of the study was to discover if association 
existed between certain selected factors and the occur- 
rence or non-occurrence of an instructional program for 








young adult farmers in local departments of vocational 
agriculture and to contribute new knowledge and validate 
assumptions held regarding factors associated with edu- 
cational programs for young farmers in Pennsylvania and 
in Oklahoma. 

The methods used for collection of data included ex- 
amination of records, personal visitation of departments, 
and interviews with local teachers and administrators. 
After the total vocational agriculture department popula- 
tion in each state was divided into two groups, one consist- 
ing of departments offering systematic organized young 
adult farmer instruction and one consisting of departments 
not making such an offering, a sample of forty departments 
was drawn from each Oklahoma group, and a sample of 
thirty departments was drawn from each Pennsylvania 
group. Three kinds of appropriate treatments were ap- 
plied to the data to discover significant differences: the 
test for means of independent samples, analysis of vari- 
ance with double classification, and the chi-square test of 
Significance. 

Certain null hypotheses proved acceptable under condi- 
tions existing in both Pennsylvania and Oklahoma, others 
were found untenable in each state while others were ac- 
cepted in one state but were rejected for the other. Among 
those accepted for both states were: square miles of 
school service area, number of farms operated in the area, 
value of products sold per farm, age of teacher, years of 
teaching experience, years tenure in present school, under- 
graduate honor point average, nature and extent of partici- 
pating experience in adult and young farmer programs as 
a student teacher, hours per week spent in supervisory 
visits to all-day students, scores given for non-vocational 
duties other than teaching, and basic salary. 

Among hypotheses rejected for both states were: 
scores for classroom, facilities and equipment; instruc- 
tional program in farm mechanics; the local FFA chapter 
program and activities; and teacher undergraduate extra- 
curricular and leadership activities. 

Oklahoma teachers currently conducting young adult 
farmer classes had completed more graduate course work 
in, and had attended more workshops dealing with, adult 
education. Teachers of vocational agriculture tended to 
be quite favorably inclined toward such programs and were 
in agreement with fellow teachers and supervisors that 
the maintenance of such programs is a major responsi- 
bility of the public schools; teachers were found to slightly 
disagree with their administrators. 

This investigation emphasizes the fact that in both 
Pennsylvania and Oklahoma very adequate and effective 
programs of young adult farmer education are functioning; 
provides evidence that the geographic location of the school 
is not associated with the occurrence of such educational 
programs; refutes the assumption that age, years of ex- 
perience, or years of tenure of the teachers are associated 
with the occurrence of young farmer programs; indicates 
that teachers teaching out-of-school courses for young 
farmers also provide equal or superior programs of voca- 
tional agriculture and FFA chapter activities for all-day 
students; and presents a challenge to teacher educators 
and supervisors in emphasizing recognition of the impor- 
tant role which they play in the recruitment, training, and 
supervision of teachers of vocational agriculture. 
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wood, Oklahoma. He was graduated from Oakwood High 
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School in 1928; The Oklahoma Agricultural and Mechanical 
College with a Bachelor of Science degree in 1934 anda 
Master of Science degree in 1946; The Pennsylvania State 
University with a Doctor of Education degree in 1956. 

He has taught in the Westville, Oklahoma, High School, 
followed by similar positions in high schools at Stigler, 
Paden, Hitchcock, and Okeene, Oklahoma. 
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UNDERSTANDING OF CERTAIN SOCIAL SCIENCE 
CONCEPTS IN RELATION TO SOCIOMETRIC STATUS 
OF SIXTH GRADE CHILDREN 


(Publication No. 19,645) 


Mary Rita Routh, Ph.D. 
University of Pittsburgh, 1956 


The study was an effort to determine whether children 
who are successful in their classroom relationships have 
a better understanding of social science concepts than do 
children who are unsuccessful in this peer group relation- 
ship. The procedure consisted of: 


1. A survey and evaluation of methods of testing 
concepts. 


. A survey and evaluation of the use of the sociogram 
technique in intermediate grades. 


. The development of a social science concepts test 
and of a sociogram questionnaire as instruments of 
the study. 


. The application of the instruments to the population 
of the study. 


The population of the study consisted of 830 sixth-grade 
children who were surveyed for peer status, intelligence, 
reading achievement, and comprehension of social science 
concepts. Peer status was determined from a sociogram 
questionnaire which requested friendship, leadership, and 
work leadership choices. Children were identified as 
overchosen, average chosen, and underchosen. Social 
science concept comprehension was determined from a 
test developed by the writer. Concept understanding was 
tested at five levels: (1) probable action in terms of the 
concept, (2) recognition of action in terms of the concept, 
(3) definition of the concept, (4) generalization, and (5) 
classification. Reliability of the test was .96. Twelve con- 
cepts were tested and were found to rank in ascending or- 
der of difficulty: loyalty, law, invention, government, co- 
operation, culture, democracy, education, conservation, 
environment, interdependence, industry. 

Correlations obtained were: 

Social science concept understanding and intelligence: -%4 

—=—74, 

Social science concept understanding and reading 

comprehensions<s7% .‘11 


Social science concept understanding and vocabulary: 


One hundred twenty children were identified as over- 
chosen and one hundred twenty were identified as under- 





chosen. The overchosen children scored significantly 
higher than the underchosen in reading comprehension and 
vocabulary, but no significant difference in intelligence 
was found. The overchosen children scored significantly 
higher than underchosen children at all levels of concept 
understanding. 

Thirty pairs of overchosen and underchosen children 
were matched for intelligence and reading ability. Seven- 
teen pairs were boys and 13 pairs were girls. The over- 
chosen children scored significantly higher than the under- 
chosen children in understanding of social science concepts, 

The conclusions were that when choice may be freely 
expressed, sixth-grade children choose the best individuals 
as their leaders. The overchosen population exceeds the 
average chosen in intelligence, reading ability, and under- 
standing of social concepts. At the same time, sixth-grade 
children do not choose individuals who lack understanding 
of social concepts even though such children may be su- 
perior in other respects. This is evidenced by the finding 
that the underchosen population equalled the overchosen in 
intelligence and exceeded the average chosen population 
in intelligence and reading ability, but fell below them in 
understanding of social concepts. 

The Social Science Concepts Test, although it contained 
elements similar to those in intelligence tests and tests 
of reading ability, demonstrated the existence of a factor 
other than a general verbal factor in understanding of so- 
cial concepts. This factor was demonstrated to be directly 
related to sociometric or peer group acceptance status. 
The particular form of test used, containing measures of 
understanding at five levels, was an adequate and effective 
way of testing depth and characteristics of concept under- 
standing. 197 pages. $2.60. Mic 57-450 





A STUDY OF THE FACTORS INFLUENCING 
STUDENTS CHOOSING THE MUSIC EDUCATION 
CURRICULUM IN COLLEGE 


“t 
(Publication No. 19,968) 


Albert William Schroer, Ed.D. 
The Pennsylvania State University, 1956 


The purpose of this investigation was to determine what 
factors in the background and experiences of students were 
largely responsible for their choice of the music education 
curriculum. The study concerned itself specifically with 
the following: 

To what degree was participation in musical organiza- 
tions responsible for the choice? 

To what degree were individuals the influencing factor ? 

To what extent did individual participation in music 
contribute to making the decision? 

What curricular components were considered impor- 
tant ? 

What factors influenced college students to change from 
another curriculum to music education? 

A questionnaire was constructed and administered to 
328 undergraduate music education students from five ac- 
credited colleges. Each college offers a bachelor’s de- 
gree upon completion of a four-year prescribed course. 

The students were met in their regular classroom situ- 
ations. Instructors relinquished time for the administration 
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of the questionnaire; the time for its completion required 
between fifteen and twenty minutes. For each item the 
students placed a check mark in a Yes or No column and 
with a number from one to ten indicated the degree of in- 
fluence from a scale repeated with each section of the ques- 
tionnaire. Opportunity was given in each section for a free 
response. Except for Part Five of the questionnaire, all 
answers were based on the student’s pre-college experi- 
ences. 

Statistical analyses included the tabulation of the Yes 
and No responses, mean degree of influence, standard de- 
viation, and a t ratio for men and women and freshmen and 
seniors. Further, at ratio of proportion on the per cent 
of difference was computed of those answering Yes. 

Participation in Organizations-- Men rated the instru- 
mental participation higher while more women played and 
sang solos and participated in choral groups. As the se- 
lectivity of participants for the organizations increased, 
the degree of influence became lower. One exception how- 
ever, stands out; having been a student conductor carried 
influence in excess of the participation ratio. 

Influence of Individuals-- In this area the school music 
teacher carried the greatest degree of influence, followed 
by the private music teacher. Women were influenced 
more than were men by their mothers and private music 
teachers. 

Individual Music Participation-- The item which was 
given the greatest degree of influence in the entire study 
was having a piano in the home. Women rated it higher 
than did the men. Starting piano lessons with a private 
teacher before coming to college was given significant in- 
fluence rating. Attendance at artist series programs was 
rated high by both sexes. 

Curricular Components-- Students were influenced by 
a school’s music program even in areas they could not 
directly participate. Courses such as general music, 
music appreciation, theory, etc. were further influencing 
factors. Radio listening was rated higher than television 
programs. The evaluation of a student’s ability by a music 
teacher was rated as a significant force. 

Transfers from Other ‘Curricula-- Those changing to 
music education from another curriculum did so largely 
because they learned of the need for music teachers in the 
public schools and the permanent nature of the vocation. 

Opportunity for widely varied musical participation 
must be afforded high school students. The school music 
teacher is in a unique position to guide potential music 
educators. Early identification of those possessing posi- 
tive qualities for teaching is advantageous. The avenues 
to enter the music education curriculum must be kept open 
to students already enrolled in college. 


VITA 


Albert William Schroer was born at St. Marys, Ohio, 
May 4, 1911. He received B.S.M. (1934) and A.B. (1936), 
Bluffton College (Ohio); M.A. (1941) Ohio State University; 
Ed.D. (1956) The Pennsylvania State University. He served 
as: teacher of elementary and secondary music in Auglaize 
and Sandusky counties, Ohio; member of the music fac- 
ulty of Mansfield State Teachers College, Mansfield, Penn- 
sylvania; in charge of music education at Houghton Col- 
lege, Houghton, New York. 
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AN EXPERIMENT IN ATTITUDINAL OUTCOMES 
RESULTING FROM SEMINARY COURSES IN 
“THE CHURCH AND COMMUNITY” 


(Publication No. 19,322) 


Henry Harrison Shissler, Ph.D. 
The Pennsylvania State University, 1956 


The research problem was to determine experimen- 
tally the extent of attitudinal changes of church-centered- 
ness and community-centeredness resulting from a 
course, “The Church and Community”, in Methodist semi- 
naries. A supplemental problem was the construction of 
a valid and reliable instrument to measure attitudes of 
seminarians concerning the role of the minister and 
church in the community. 

Construction of the Minister’s Attitude Scale followed 
the technique of equal-appearing intervals originated by 
Thurstone, using a continuum of community-centeredness 
versus church-centeredness. The instrument was vali- 
dated in a Pilot Study, when two groups of ministers, 
categorized to be either church-centered or community- 
centered by their church officials were measured to be 
significantly different. (.05 level) 

“Church-centeredness” referred to the traditional role, 
predominantly religious in its approach; oriented to litur- 
gical functions; minister as the messenger, prophet and 
priest and using the Bible to enforce personal religion. 
“Community-centeredness” referred to the functional role 
looking for new ways to serve all people, predominantly 
sociological and psychological in its approach; minister 
as the leader, organizer and administrator and using the 
Bible to stimulate social concern. 

The instrument was administered to 450 seminarians 
in eight Methodist graduate schools of theology at the be- 
ginning of the spring semester. The experimental groups 
were enrolled in “The Church and Community” and the 
control groups were enrolled in courses as church history 
or Bible. No significant difference existed between the 
scores of the two groups in the original testing. Nine 
weeks later the same groups were retested. 

Seminarians enrolled in the southern Methodist semi- 
naries tend to be more church-centered in their attitudes. 
Those seminarians enrolled in non-southern seminaries 
tend to be more community-centered. 

Seminarians who were superior college students tend 
to be more community-centered in their attitudes. Medi- 
ocre college students tend to be more church-centered. 

Seminarians reared in the country or towns under 
10,000, tend to be more church-centered in their attitudes. 
Those reared in cities over 10,000, tend to be more 
community-centered. 

Seminarians tend to be more community-centered in 
their attitudes by their senior year. Those in their first 
year, tend to be neutral to community-centeredness and 
church-centeredness. 

Seminarians who graduated from church colleges tend 
to be more church-centered in their attitudes. Those who 
graduated from non-church colleges have a tendency to be 
more community-centered. 

~ Seminarians who majored in the social sciences in col- 
lege have a tendency to be community-centered in their 
attitudes. As a group those who did not major in the so- 
cial sciences tend to be more church-centered. 
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Seminarians enrolled in “The Church and Community” 
courses tend to become more community-centered as a 
result of that course. Those enrolled in courses such as 
church history, Bible and church administration tend not 
to shift to either church-centeredness or community- 
centeredness. 

Seminarians who rate themselves community-centered 
in their approach to the ministry are measured to be more 
community-centered by the Minister’s. Attitude Scale than 
those rating themselves church-centered. 

Although this study does not advocate either type of at- 
titude as superior to the other, conclusions from the ex- 
periment indicate the following: seminaries desiring 
community-centered attitudes in their students will offer 
more courses similar to “The Church and Community”. 
Where additional church-centered attitudes are desired, 
more courses such as church history or Bible will be 
offered. 
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Henry Harrison Shissler, born August 19, 1918, Lititz, 
Pennsylvania. State Teachers College, Millersville, B.S., 
Westminster Theological Seminary, S.T.B., further study 
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School of Theology, summer of 1956. 
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CHILDREN’S RESPONSES TO THREE- DIMENSIONAL 
ABSTRACT CERAMIC FORMS, 
A DEVELOPMENTAL ANALYSIS 


(Publication No. 19,345) 


Thomas C,' Slettehaugh, Ed.D. 
The Pennsylvania State University, 1956 


The problem undertaken in this investigation dealt with 
developmental aspects of the tactile discrimination of chil- 
dren using abstract three-dimensional ceramic forms. 

16 abstract ceramic forms which differed in size, 
shape, weight, and construction were used. These forms 
were presented to children in nursery school, third, fifth, 
and eighth grades, as an investigation of children’s pref- 
erences. Some of the forms were more preferred or less 
preferred as the children increased in grade level. It was 
found that the children preferred the heavier forms over 
the lighter ones, the heavy forms weighing 200 grams or 
more. 

The abstract forms for the test were made using ce- 
ramic processes. In order to have the ceramic forms as 
uniform as possible in weight, size, and shape, plaster 
press molds were created. From these molds, similar 
shapes were made for each of the items. 

The testing device consists of 45 individual abstract 
ceramic forms divided into three groups of 15 forms, each 
of the three groups having its own surface characteristic 
(glaze, bisque, and texture). Each of the groups of 15 
forms is divided into five sub-groups of three forms. Two 





forms are alike and the third form is similar to the two 
forms but differs clearly in one or more aspects. 

The children were asked to feel the three forms, which 
were concealed from their view, and to identify the one 
that they thought felt different. The responses of each of 
the children were recorded by the administrator. 

Three groups were selected for the testing. These 
groups were selected from a sample population in a rural, 
city, and industrial community. 

From testing the population of this study, the following 
conclusions were reached. 

The test measures the ability of children to discrimi- 

nate three-dimensional abstract ceramic forms using 

only their sense of touch. 


There is a developmental progression in the responses 
of children in the first, third, fifth, and eighth grades. 


Significant differences exist in discrimination between 
three-dimensional ceramic forms having a texture 
surface and those having a glaze surface, and between 
the forms having a texture surface and those having a 
bisque surface. The children’s responses did not differ 
significantly between the glaze surface and the bisque 
surface. 


Fifty-three of the 60 items in the test were classified 
as good discriminators, meaning that the biserial cor- 
relation of each with the total test was significant at 
the .01 level. 


Significant differences in the tactile discrimination of 
three-dimensional abstract forms exist between the 
sexes in the third and fifth grades where the means of 
the boys were higher than the means of the girls, but 
not between the combined group of boys vs. girls. 


Certain abstract ceramic forms were discriminatory 
as the grade level of the child increased, as demon- 
strated by the order of biserial correlations. 


The scores of the tactile discrimination test correlated 
significantly with the Detroit First-Grade Intelligence 
Test in the first grade and with the Otis Quick-Scoring 
Test in the third grade, but did not correlate signifi- 
cantly with intelligence tests in six other instances 
where scores were also available. 


VITA 


Thomas C. Slettehaugh was born May 8, 1925, in Min- 
neapolis, Minnesota. He was graduated from the Edison 
High School there in June, 1943. While in the Naval Air 
Corps where he attended Williams College, Williamstown, 
Massachusetts, the University of South Carolina, Columbia, 
South Carolina, and the University of Georgia, Athens, 
Georgia. He received his Bachelor of Science degree and 
his Master of Education degree from the University of 
Minnesota in 1949 and 1950, respectively, and his Doctor 
of Education degree from The Pennsylvania State Univer- 
sity, in 1956. 105 pages. $1.50. Mic 57-453 
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STUDENTS ENTERING THE PENNSYLVANIA STATE 
UNIVERSITY FROM THE HIGHEST FIFTH OF THEIR 
HIGH SCHOOL GRADUATING CLASS IN 
BACHELOR DEGREE PROGRAMS 


(Publication No. 19,969) 


T. Sherman Stanford, Ed.D. 
The Pennsylvania State University, 1956 


This study is primarily for the purpose of discovering 
the scholastic status of students entering The Pennsylvania 
State University from the highest fifth of their high school 
graduating class in the Fall Semester of 1950, 1951, 1952, 
and 1953 who were enrolled in bachelor degree programs. 
Other supplementary and related items are: (1) Charac- 
teristics of the students entering The Pennsylvania State 
University from the highest fifth of their high school grad- 
uating class; (2) Determination of the reasons why students 
left the University before completing degree requirements; 
(3) Determination of the reasons why the students trans- 
ferred to other institutions; (4) Determination of ratings 
and comments on certain University services given by stu- 
dents from the highest fifth of their high school graduating 
class; (5) Determination of what The Pennsylvania State 
University could have done to help students from the high- 
est fifth of their graduating class to remain at Penn State 
until graduation. 

The population of the study included 1977 students. 

This number included 1377 students who terminated at the 
University and were not readmitted as of June 1955. A 
sample of 600 students who graduated or are still in prog- 
ress was also included. For purposes of the study, the 
population was divided into four groups: Group I (students 
dropped from the University for academic reasons), Group 
II (students withdrawing from the University some time 
during a semester), Group III (students who completed one 
or more semesters and did not return or advise the Uni- 
versity of their plans), Group IV (sample of students who 
are presently enrolled or who have graduated). 

A survey form (questionnaire) was sent to each student. 
The data for this study are based on an 80 per cent return 
of the survey form. In addition to information from the 
survey form other information was obtained from student 
records. 

Out of every 100 students entering The Pennsylvania 
State University from the highest fifth of their high school 
graduating class 56 graduate in four years with a bachelor’s 
degree; 9 will still be enrolled; 5 will be dropped and not 
reinstated; 7 will withdraw some time during a semester 
and not be readmitted; 23 will not return after completing 
one or more semesters. 

Out of every 100 students leaving The Pennsylvania 
State University before completing bachelor’s degree re- 
quirements 51 will enter other educational institutions, 18 
will enter the Military Service; 15 will take a full-time 
job; 13 (all women) will marry; 2 will return home to help, 
and one will be unclassified. 

The five most important reasons for leaving Penn State 
are lacking money; entering the Military Service; having 
academic difficulties; planning to marry; and being dis- 
Satisfied with instruction. 

The five most important reasons for transferring 
are the desire to attend a smaller institution; wish 
to attend an institution nearer home; belief that a bet- 
ter education is available elsewhere; and need to 
economize. 





Data, analyses, summaries, and conclusions are listed 
separately for the 38 items of the study. Twenty-three 
recommendations are listed. Some areas of recommenda- 
tion for improvement in the retention of students until 
graduation are: Improved articulation between high school 
and college (especially preparation and guidance); Im- 
proved University-student relationship especially during 
the first two years; Improvement of certain University 
services (specifically academic, housing, and adviser 
services); Additional opportunities for financial aid es- 
pecially at the third and fourth semesters. 


VITA 


T. Sherman Stanford was born May 28, 1913. He at- 
tended Sheffield, Pennsylvania, Public Schools; Thiel Col- 
lege, B.S., 1936; The Pennsylvania State University, M.S., 
1939; D.Ed., The Pennsylvania State University, August 
11, 1956. 

His major experience has included two years teaching 
and administration in Public Schools. Two years, Director, 
Navy Work Improvement Program, Cherry Point, North 
Carolina. Four years Associate Professor of Chemistry 
and Director of Admissions, Lycoming College. Presently, 
Assistant University Examiner, The Pennsylvania State 
University. World War II Veteran, Captain, U.S.M.C.R. 
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JUDGMENTS OF LIBERAL ARTS COLLEGE 
TEACHERS AND DEANS REGARDING 
COLLEGE TEACHER QUALIFICATIONS 


(Publication No. 19,346) 


John Nissley Stauffer, Ed.D. 
The Pennsylvania State University, 1956 


The main purposes oi this study were to determine the 
relative importance of qualifications of college teachers 
in the judgment of academic deans and their most prom- 
ising young teachers; to find the extent of agreement be- 
tween judgments by deans and teachers and between these 
judgments and those previously reported for presidents 
by Trabue; and to find what qualifications are representa- 
tive of successful college teachers in the judgment of deans 
and teachers. | 

The Inquiry on College Teaching, containing fifty-two 
statements descriptive of teacher qualifications, was sub- 
mitted to 432 deans of American liberal arts colleges with 
the request that they ask two of their most promising 
young teachers to give their responses on two additional 
copies. Responses by 281 deans and 527 teachers accord- 
ing to four levels of importance: Great Value, Real Value, 
Little Value, and Undesirable. 

The importance of college teacher qualifications as 
judged by teachers and deans was evaluated chiefly on the 
basis of combined frequencies for ratings of great value 
and real value. Twenty-six qualifications were judged to 
be of great or real value by more than eighty percent of 
deans and teachers combined (most important); seventeen 
were so judged by sixty-five to less than eighty percent 
of the combined group (important); nine were so judged 
by less than sixty-five percent to as low as nine percent 
(limited importance or undesirable). 
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A significant product-moment coefficient of correlation 
of .96 was found for pairs of percents of deans and teachers 
making judgments of great and real value in response 
to fifty-two statements describing teacher qualifications. 

When the fifteen qualifications judged to be of great 
value by presidents as reported by Trabue were compared 
with the fifteen placed highest by deans and by teachers on 
the same basis thirteen qualifications were found to be in 
common. 

Among nine items descriptive of performance and ef- 
fectiveness as a teacher, eight were found most important. 
Of nine items describing personal and social characteris- 
tics, five were judged. 

The relative importance of college teacher qualifica- 
tions was determined on the basis of judgments expressed 
by liberal arts college deans and teachers. The complete 
list of qualifications arranged in order of importance on 
this basis represents the embodiment of this major con- 
clusion of the study. Close relationship of teachers’ judg- 
ments with those by deans was found when relative posi- 
tion on a scale of importance was considered. Teachers 
were found to attach significantly less importance than 
deans to slightly more than half of the qualifications listed. 
This tendency was especially apparent in relation to quali- 
fications found to be of intermediate importance. Presi- 
dents, deans, and teachers were in agreement concerning 
qualifications of greatest importance. Qualifications re- 


lating to actual performance and effectiveness as ateacher, 


a teacher’s personal and social characteristics, and his 
alertness, interests, and attitudes in intellectual, cultural, 
and professional matters were judged to be of highest im- 
portance. A teacher’s past academic record, his view- 
points and participation as a faculty member, and his 
professional and scholarly activities and contributions 
were also found to be of substantial importance. 


VITA 


John Nissley Stauffer, born March 29, 1915, Palmyra, 
Pennsylvania. Education: Palmyra High School, 1932; 
Juniata College, Bachelor of Science, 1936; University of 
Pennsylvania, Master of Arts, 1942; Ohio State University, 
1949; The Pennsylvania State University, Doctor of Educa- 
tion, 1956. 

Professional experience: 1936-43, Milton Hershey 
School, Hershey, Pennsylvania, 1943-44, Pennsylvania 
Industrial School, Huntingdon, Pennsylvania; 1944-45, 
Y.M.C.A. Counseling Service, Hartford, Connecticut; 
1945-47, Harvard University, assistant director, Veterans 
Guidance Center; 1947- , Wittenberg College, Springfield, 
Ohio. 141 pages. $1.90. Mic 57-455 


A SURVEY OF THE VOCATIONAL INDUSTRIAL 
EDUCATION NEEDS OF BAGHDAD, IRAQ, 
AND ITS SERVICE AREA 


(Publication No. 19,347) 
John Warren Struck, Ed.D. 
The Pennsylvania State University, 1956 


This study was undertaken to provide data to be used 
as a basis for determining the size and scope of a new 
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vocational trade school to be built by the Iraq government 


in the capital city of Baghdad, Iraq. 

A detailed personal enumeration survey of every single 
industrial establishment involved in the manufacture or 
repair of goods or products in Baghdad and its suburbs was 
made. Information gathered included data on both labor 
and industries, including such topics as occupations, com- 


position of labor, supply and demand of labor, raw mate- 


rials, production, transportation, value of machinery, and 


finance. Data concerning new and proposed industries in 
the area was also gathered from the Government Develop- 


ment Board. Information concerning the present educa- 
tional offerings was recorded and tabulated. A comparison 
was then made between the needs of the area for skilled 
and semi-skilled workers, and the kinds and numbers of 
trained men being produced by the school system. 

4,573 different firms employing 33,367 industrial 
workers were found in the area studied, and vast differ- 
ences in sizes of firms were noted. Large numbers of 
very small firms were found, with only 41 firms employ- 
ing over 100 persons. Main conclusions were: 


The area is growing industrially very fast, and the de- 
mand and need for skilled and semi-skilled workers is 
very great. 


The present Baghdad school is quite ineffectual in 
meeting the needs for skilled workers, and a new school 
is badly needed. 


The government should expand its present trade train- 
ing facilities both quantitatively and qualitively in many 
fields and areas. 


There is a pressing need for competently trained voca- 
tional teachers, administrators, supervisors, and an 
immediate need for training facilities to train such 
people. 


It would be practically impossible for a new school to 
exceed the needs for competent skilled workers for 
many years to come. 


That the new Baghdad Technical school be built for 
600 day students plus evening trade classes, at the 
earliest possible date. 


That the Curriculum and offerings should include train- 
ing in the following fields: 


(1) Cabinet Making 
(2) Carpentry 
(3) Electricity (residential) 
(4) Electricity (industrial) 
(5) Welding 
(6) Auto Mechanics 
(7) Machine Shop 
(8) Masonry 
(9) Tile Setting 
(10) Concrete Finishing 


(11) Plastering 

(12) Painting 

(13) Plumbing 

(14) Air Conditioning 
(15) Baking 

(16) Confection Making 
(17) Printing 

(18) Pattern Making 
(19) Drafting 


That the government immediately provide teacher- 
training facilities, and a program for up-grading pres- 
ent teachers. 


That a job placement and follow-up program be in- 
augurated as soon as possible in the Baghdad school. 


That the government begin a program designed to ele- 
vate the working man and the dignity of labor from its 
present place in the minds of the populace. 
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That attempts be made in the new school to have the 
academic classes related to the needs of the students. 


VITA 


John W. Struck was born December 1, 1922, in Harris- 
burg, Pennsylvania, and graduated from high school in 
State College, Pennsylvania. 

He received his B.S. Degree in Industrial Education in 
1943, his M.Ed. in 1951, and the D.Ed. in 1956, from The 
Pennsylvania State University. 

His military duties in the U. S. Army, from April 1943 
to October 1946, included service as Director of Technical 
Training at the Atlanta Ordance Automotive School, as well 
as overseas duty. 

From 1949 to 1951 he served the Williamsport School 
District as a related science teacher, vocational carpentry 
teacher, and as Head of the Adult Evening School Program. 
He next became Director of Vocational Education at Milton, 
Pennsylvania, and then spent two years in Iraq for Bradley 
University as consultant and Assistant Director of the 
Baghdad Technical School. He is presently employed as 
Associate Professor of Education at Florida State Univer- 
sity. 254 pages. $3.30. Mic 57-456 


A STUDY OF THE NEEDS OF THE YOUTH OF 
THE L. L. REDDING COMPREHENSIVE SCHOOL, 
NEW CASTLE COUNTY, DELAWARE, WITH 
IMPLICATIONS FOR CURRICULUM IMPROVEMENT 


(Publication No. 19,348) 


Alfred G. Waters, Ed.D. 
The Pennsylvania State University, 1956 


Because of the heavy dropout rate for the school, it ap- 
peared important that a study be made of the needs of 
youth so that remedial steps might be planned. 

To study the needs of the youth of the Louis L. Redding 
School and from this study to learn implications for the 
improvement of the curriculum of the school. 

Opinions were gathered from the Faculty and Staff, 
Student Council, PTA and Non PTA Persons relative to the 
Needs of the Youth of the Louis L. Redding School District. 
The study was based on the “Ten Imperative Needs of 
Youth”, The needs as observed by the various groups were 
converted into a master list of needs. The master list was 
then converted into a questionnaire and given to students, 
faculty, and parents to learn to what degree it was believed 
that the school was meeting these needs. Human Relations 
and Social Studies Classes as well as Faculty, Student 
Council, and PTA Meetings were used in the study of the 
needs of the youth of the school district. 

The findings indicate that the boys and girls of the L. 

L. Redding School and Community need: 


To think more about the kind of lifework they want and 
are able to do. 


To learn the importance of eating the right foods, get- 
ting sufficient sleep, and the harmful effects of alcohol 
and tobacco. They also need to learn much about sex 
education. 





To know the importance of respecting themselves and 
others. 


To be able to compare the beliefs of Communism with 
those of the American way of life. 


To improve their attitudes toward their home and 
parents. 


To know the origin of races. 
To know and to use good English. 
To know how to make wise use of their leisure time. 


To help strengthen the curriculum for the youth in the 
L. L. Redding School and Community it is recommended 
that: 


Annual Career Conferences be provided to help the boys 
and girls see the wide range of vocations from which 
they can choose. 


More time be spent in health, and science classes teach- 
ing the importance of having a well balanced diet and 
of knowing the harmful effects of alcohol and tobacco. 


A personal hygiene club be formed. 
A Citizenship Club be formed. 


Much teaching be done showing the evils of Communism 
and the many advantages that come from the democratic 
form of government. 


More stress be given in home economics, agriculture, 
and art classes pointing out how the boys and girls can 
help improve their home. 


Consultants in the field of Home and Family Relations 
be called in to speak to the boys and girls and parents 
on the importance of family harmony. 


Mathematics and home economics teachers give more 
instruction on how to budget time and money. 


The science instructors teach more about reproduction 
and the origin of races. 


Speech clubs be formed to aid boys and girls in better 
use of English. 


VITA 


Alfred G. Waters was born January 11, 1907 at Upper 
Hill, Maryland. He completed his high school and teacher 
training at Bowie, Maryland. He received the Bachelor of 
Science Degree in Education at Morgan State College, 
Baltimore, Maryland and the Master of Arts Degree at 
Teachers College, Columbia University in 1934. In June, 
1956, he completed the work for the Doctor of Education 
Degree in Administration at The Pennsylvania State Uni- 
versity. 

He taught three years in Maryland and twenty one years 
In Delaware. His present position is that of Principal of 
the Louis L. Redding Comprehensive School, Middletown, 
Delaware. 260 pages. $3.35. Mic 57-457 
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SELECTED CULTURAL FACTORS AND SCHOLASTIC 
ACHIEVEMENT OF A GROUP OF FIFTH GRADE 
CHILDREN IN SCRANTON PUBLIC SCHOOLS 


(Publication No. 19,970) 


H. Elizabeth Williams, Ed.D. 
The Pennsylvania State University, 1956 


This problem arose when the seventh grade pupils in 
the Scranton Public Schools showed a reluctancy to (a) tell 
their nationality background, falsifying or rationalizing 
and (b) when the eighth graders intending to take education 
beyond the high school level preferred to remain in the 
sectional high school (eking out enough credits for college 
entrance in the general course) rather than to transfer to 
the college preparatory high school in the Central City. 
This led to the study, handled by taking a single grade as 
a sample. The study resolved itself into the following 
problems: 

At the present time is there a school in the city of 
Scranton where a Class constitutes an ethnos? 

Is there a significantly higher achievement scholasti- 
cally by children of one nationality background over any 
other which is not associated with a difference in scholas-~ 
tic aptitude or intelligence ? 

Is there a significantly higher achievement scholasti- 
cally by children of one occupational group over any other, 
which is not associated with scholastic aptitude or intel- 
ligence ? 

For each of 911 children who were in the seventh grade 
of the public schools in March 1954 was found: the Intel- 
ligence Quotient as determined by the Otis Quick-Scoring 
Mental Ability Alpha Test Form A; the Average Achieve- 
ment Score as determined by the Metropolitan Achieve- 
ment Test--Intermediate Battery Partial Form V; the na- 
tionality background; the father’s occupation; the child’s 
religious affiliation. 

From the above data, means and standard deviations in 
grade scores were found for each nationality background 
group, for each occupational group and for each religious 
group. The intelligence scores in I.Q. units were found so 
that the conclusions might not confuse cultural influences 
and intelligence influences. Critical ratios were found 
comparing means between each of the nationality groups, 
between each of the occupational groups and between each 
of the religious groups, first finding the standard errors 
of the means and the standard errors of the differences 
between the means. 

The conclusions are: 

In this large group of fifth grade children, no ethnos as 
defined in this study, was found in any class. 

There was no significantly higher scholastic achieve- 
ment by any one nationality group over any other; neither 
did intelligence means differ significantly, with one ex- 
ception. Apparently cultural factors associated with dif- 
ferences in nationality background had little or no influence 
on the scholastic achievement of these groups. 

In comparisons of children classified according to 
parental occupational groups, it was found that in about a 
fifth of the comparisons significant differences in achieve- 
ment existed. Half of these achievement differences were 
accompanied by a corresponding difference in intelligence. 
In about one seventh of the comparisons that there were 
differences in intelligence, but no achievement differences, 
In most of these last comparisons apparent cultural differ- 
ences should have supported an achievement superiority. 





ee 





The factors affecting school achievement are too intri- 
cate to be explained in terms of either non-reading intel- 
ligence, cultural factors, or the combined operation of 
these two factors. A different type of study than the pres- 
ent one is needed to unravel the causal factors operating 
here. 


VITA 


H. Elizabeth Williams was born in Scranton, Pennsyl- 
vania, on January 15, 1909. She was educated in the 
Scranton Public Schools. She received her Bachelor of 
Science from Marywood College; her Master of Science 
from Bucknell University and was graduated with the 
Doctor of Education Degree in 1956 at The Pennsylvania 
State University. 

Miss Williams taught in the Scranton Public Schools 
for fifteen years and has been Supervisor of the Inter- 
mediate Grades in Scranton for the past ten years. 

128 pages. $1.70. Mic 57-458 
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A HIGH SCHOOL PROGRAM EVALUATION BY MEANS 
OF A COOPERATIVE FOLLOW-UP STUDY 


(Publication No. 19,897) 


William Pitt Baker, Ed.D. 
Stanford University, 1956 


The problem: What evaluation data are produced by a co- 
operative follow-up study of high school drop-outs and 
graduates, and what techniques can be employed which will 
enhance cooperative participation of a high school faculty ? 
Background: The study was made in James Lick High 
School, San Jose, California, a four-year school of 1850 
enrollment. Swelling enrollment and a 30% bilingual 
(Mexican) population were two of the school’s special char- 
acteristics. 

Prucedures: Graduating classes of 1953 and 1955 (N 218 
and 269), and all drop-outs of those two school years (N 
108 and 121) were studied, with returns of 81% and 48% 
respectively. Returns were well-balanced among sexes, 
bilingualism, academic standing, and the four major cur- 
ricula of the school. 

Involvement of other personnel: A twelve-member follow- 
up committee of volunteer departmental delegates formu- 
lated plans and advised throughout the study. Sub- 
committees functioned in many capacities, and the total 
number of committee man-hours was well over 100. The 
committee will continue to function as new needs for the 
data are seen. 

Major findings: 

I.Q. - The average graduate (100.7) was 12 points higher 
than the average drop-out, and the average bilingual was 
9 points lower than the corresponding non-bilingual. 

Age - The average bilingual drop-out dropped at 21 
months behind grade level, compared with 14 months for 
the non-bilingual. 

Marriage - One-fourth of the graduates and one-half of 
the drop-outs were married, with twice as many children 
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per drop-out marriage (.9) as per graduate marriage 
4). 
, Employment - One-half of the graduates found employ- 
ment in clerical and sales work, compared with one-twelfth 
of the drop-outs, with little difference in types of jobs for 
bilingual and non-bilingual graduates, but a much higher 
employment rate for non-bilinguals: 93% v. 67%. Bilingual 
drop-outs had the least-desirable jobs, with 87% of their 
employment in the service and unskilled categories. 
Graduates and non-bilinguals had held fewer jobs than drop- 
outs and bilinguals, and had significantly better employ- 
ment rates. Average weekly salary of all respondents 
working full-time was $67.19. There was no large area of 
post-high school education other than college except for 
13% reporting military technical training. College was at- 
tempted by 47% of the graduates, and dropped by one out of 
four starting. The university preparatory curriculum had 
by far the highest proportion both attempting and remaining 
in college. 
Conclusions: 

Data were related to the objectives of the study: deter- 
mination of characteristics of leavers, and evaluation of 
aspects of the curriculum, the guidance program, and 
special problems faced by bilingual pupils. Recommenda- 
tions included the following needs: (1) Placement agency: 
to operate a work-experience program and to help combat 
discrimination against bilingual graduates; (2) Research 
department: coordinate and direct such needed projects 
as: a means for getting the most accurate ability assess- 
ment of bilinguals, investigation of needs for a new curric- 
ulum for slow learners, study of the reading situation in 
the system and appropriate recommendations, and setting 
up research designs to measure optimal teaching proce- 
dures and means of reducing drop-out rate; (3) Select well- 
qualified counselors and organize work to make maximal 
use of group guidance opportunities; (4) Give bilingual stu- 
dents special attention to reduce premature dropping and 
to encourage college attendance by those capable; (5) Spe- 
cial courses needed for slow learners: reading, English, 
mathematics, science, language, two-period blocks of 
homemaking, and work-experience; (6) Special courses for 
university preparatory: intensified English, and senior 
problems classes emphasizing college skills such as note- 
taking and study habits. 212 pages. $2.75. Mic 57-459 











A STUDY OF THE SOCIO-ECONOMIC BACKGROUNDS 
AND THE ATTITUDES OF ILLINOIS 
PUBLIC SCHOOL BOARD MEMBERS 


(Publication No. 18,972) 


Roy Willard Caughran, Ph.D. 
Northwestern University, 1956 


The problem. The purpose of the study was to gather 
and evaluate data pertaining to: (1) the socio-economic 
backgrounds of Illinois public school board members, (2) 
the attitudes of the respondents toward certain educational 
problems, and (3) to determine the relationships between 
the respondents’ backgrounds and their attitudes. 

Design of the study. Data were gathered by question- 
naires which were mailed to a random selection of 683 
members of the Illinois Association of School Boards. Re- 











turns, constituting 65% of the sample, were tabulated and 
found consistent in trends-of-response. | 

Findings: backgrounds of respondents. The median 
respondent was a married, white, forty-eight year old 
male who devoted 106 hours yearly to board duties and who 
had one or two children in public school. The school dis- 
trict, which he had served for six years, enrolled 674 
pupils, had an assessed valuation of $22,500.00 per pupil, 
and paid its teachers on the bases of training and experi- 
ence. He derived his income from profits, was engaged in 
business, in the professions, or in agriculture, and had 
completed twelve years of schooling. He was active in 
business or professional organizations, lived in a home 
valued at $16,000.00 which was located in an “above- 
average” neighborhood. Females and laborers each con- 
stituted 6% of the respondents. 

Findings: attitudes toward educational problems. Fed- 
eral financial aid to education was opposed; an increase 
in state or local revenues was favored. School districts 
face problems in obtaining sufficient personnel, finances, 
and buildings within five years. “Open” board meetings 
were favored although they caused closed unofficial meet- 
ings to be held. Voting against conviction was deemed 
necessary occasionally; respondents felt they generally 
represented the interests of the community at large. 

Sex was not deemed a barrier to effective board mem- 
bership. Respondents favored molding public opinion in 
favor of school curricula; they also felt that board policies 
did not lose effectiveness after transmission to the pro- 
fessional staff. 

Superintendents should live within their school districts, 
should be paid as well as or better than other municipal 
employees, and should originate or clear all personnel 
employment recommendations. Teachers should not have 
restrictions on their personal lives, should belong to pro- 
fessional organizations, and should consider the interests 
and desires of children in curricular planning. Teachers’ 
compensation should be based partially upon need, re- 
sponsibilities, and competence. Teacher tenure and loyalty 
oaths were regarded as having doubtful value. 

Compulsory education should not end at eighth grade. 
Schools should continually experiment with new teaching 
methods and materials. 

Children should be promoted solely upon the basis of 
academic achievement, yet other types of experiences 
were regarded as possessing equal importance. Schools 
have improved in the teaching of the “Three R’s”, should 
train children to use leisure time effectively, should not 
involve parents or other lay personnel in curricular 
planning. 

No significant relationships existed between the socio- 
economic backgrounds, the type, size, or assessed valu- 
ation of respondents’ school districts and their expressed 
attitudes. 

Conclusions. Board members tend to be selected from 
“upper” or “upper middle” classes’ yet their expressed 
attitudes permeate all class levels. Increased local, 
rather than federal, financial support for education is 
necessary. School boards need to develop common convic- 
tions concerning: (1) criteria for promoting children, (2) 
criteria for determining teacher competence, (3) the 
values of teacher tenure and loyalty oaths. Respondents 
exhibit faith in schools despite recent attacks on school 
programs. Educators can count upon board members’ 
support for experimental programs. Unanimous voting by 
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a school board does not necessarily indicate unanimity of 
opinion. Neither women nor laborers have significantly 
increased their school board representation during the 
past twenty years. Farm representation has decreased 
and business men’s representation has increased. 

184 pages. $2.40. Mic 57-460 


1, W. Lloyd Warner, Marcia Meeker, and Kenneth 
Eells, Social Class in America, (New York: American 
Book Co., 1949), 274 pp. 





THE CRITICAL REQUIREMENTS FOR THE 
PRINCIPALSHIP BASED UPON AN ANALYSIS OF 
CRITICAL INCIDENTS REPORTED BY 
INSTRUCTIONAL SUPERVISORS AND 
VISITING TEACHERS 


(Publication No. 18,909) 


Bernice Louise Cooper, Ed.D. 
University of Georgia, 1956 


Supervisor: Dr, Rachel Sutton 


THE PROBLEM. The primary purpose of this study 
was to determine the critical requirements of the princi- 
palship in the public schools of Georgia through an analysis 
of his behavior as observed and reported by instructional 
supervisors and visiting teachers of the State. 

THE PROCEDURE. The critical incident technique was 
employed as the research design for conducting the investi- 
gation. Basically, this technique outlines procedures for 
the systematic collection, analysis, and categorization of 
behavioral descriptions of critical actions of the subject 
studied. 

DATA COLLECTION, The data consisted of the fol- 
lowing types: (1) critical incidents, and (2) certain char- 
acteristics of the principal, the respondent, and the school 
in which the action occurred. The respondent also re- 
ported recency of action. 

Each instructional supervisor and visiting teacher in 
Georgia during 1954-55 was contacted by individual inter- 
view, by group interview, or by questionnaire. Seven hun- 
dred forty-seven incidents were reported by 201 respond- 
ents. Seventy-eight, or 86.67 per cent, of the supervisors 
and one hundred twenty-three, or 75.93 per cent, of the 
visiting teachers participated in the study. Of the 747 in- 
cidents collected, 695 usable incidents yielded 764 critical 
behaviors. 

DERIVATION OF CRITICAL REQUIREMENTS. These 
data were classified inductively by grouping similar be- 
haviors and by formulating statements, or requirements, 
to encompass the common behaviors. When the classifi- 
cation process was completed, 149 critical requirements 
were established. For facility of communication, the re- 
quirements were grouped into 27 subareas and six areas. 

STATISTICAL ANALYSIS. Statistical analyses were 
made of the data to determine the existence of relationship 
between pairings of selected variables. Forty-nine chi- 
Square values were computed to test hypotheses of inde- 
pendence. 

FINDINGS. 1. The areas of requirements, arranged in 
descending order according to frequency of behaviors re- 
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ported, were as follows: Area I, Development of Student 
Potential and Fulfillment of Student Needs; Area II, Utili- 
zation of Staff Capabilities and Empathic Response to 
Their Needs; Area VI, Conformity to Professional Stand- 
ards of Conduct and Principles of Leadership; Area IV, 
Coordination of Group Effort and Advancement of Harmo- 
nious Relationships; Area III, Apperceptive Guidance of 
the Community in a Cooperative Venture; and Area V, 
Administration of Instructional Program and Materials for 
Pragmatic Utilization. 

2. Area land Area II evolved from 59.29 per cent of 
the total number of behaviors. 

3. Of the behaviors reported, approximately 66 per 
cent were effective, and 34 per cent were ineffective. The 
principal was most ineffective in the area of professional 
standards of conduct and principles of leadership. 

4. Significant relationships were found between the 
following: (1) sex of principal and areas of requirements, 
(2) sex and age of principal and effectiveness of behaviors, 
(3) job of the respondent and areas, (4) age of visiting 
teacher and areas of requirements, and (5) areas of re- 
quirements and effectiveness of behaviors. 

0. Although certain limitations were apparent in the 
application of the critical incident technique, it was found 
that the procedure was an appropriate research design for 
developing the requirements which approximate the de- 
scription of the principal’s job. 

RECOMMENDATIONS. The requirements, when com- 
bined with the findings of the companion studies of the 
University of Georgia, should become a basis for selection, 
evaluation, pre-service and in-service training of princi- 
pals. 212 pages. $2.75. Mic 57-461 





THE RELATIONSHIP BETWEEN PARENTAL 
ATTITUDE TOWARD THE SCHOOL AND DISTANCE 
LIVED FROM THE SCHOOL: PHASE II 


(Publication No. 19,174) 
Maxwell Clark King, Ed.D. 
The University of Florida, 1956 


Purpose: This study is the second of a two-phase project 








concerning parent attitude toward the school in relation to 
the distance lived from the school, a project conducted 
under the auspices of the Department of School Adminis- 
tration at the University of Florida. The first phase of 
this study was conducted in the white schools of Orange 
County, Florida, and this phase in the Negro schools of 
the same county. The major purpose of the study was to 
determine if the distance parents of school children live 
from school influence their attitude toward the school. 
Minor phases of the study deal with an analysis of the fac- 
tors of socio-economic status, sex of parent, length of 
residence, and school level to determine if they exert a 
significant influence upon parent attitude toward the school. 

The following hypotheses were tested: 

1, There is no decline in positive or favorable attitude 
toward the school as the distance which the parent lives 
from the school increases. 

2. The combined effect of the independent variables 
has no significant influence upon parent attitude toward the 
school. 
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3. The socio-economic status of the parent does not 
significantly influence attitude toward the school. 

4. The sex of the parent does not significantly influence 
attitude toward the school. 

5. The length of time a parent has lived in the school 
community does not significantly influence attitude toward 
the school. 

6. The level of the school does not significantly in- 
fluence the parents’ attitude toward the school. 

7. There is no significant difference in the attitude of 
parents from the various school centers. 

These hypotheses were stated in null form for purposes 
of statistical analysis. 


Procedure: A questionnaire entitled “A Parent’s View of 





the School” was devised for the collection of data. Through 
a method of random sampling 2405 questionnaires were 
distributed to the Negro parents of Orange County, Florida. 
Of this number 1852, or 77 per cent, were returned usable. 
The questionnaire had a reliability of .90. Through the use 
of analysis of multiple covariance it was possible to ana- 
lyze statistically the returned questionnaires to determine 
if there was any relationship between parent attitude and 
the following independent variables: distance lived from 
school, socio-economic status, sex of parent, length of 
residence in the community, and school level. 


Conclusions: 
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1. The distance parents lived from school did not sig- 


nificantly influence Negro parent attitude toward the school. 


2. The combined effect of all the independent variables 
(socio-economic status, sex of respondent, length of resi- 
dence in the school community, distance lived from ele- 
mentary schools, distance lived from junior high schools, 
distance lived from senior high schools) did not signifi- 
cantly influence Negro parent attitude scores. 

3. The socio-economic status of the parent (as meas- 
ured by education) did not significantly influence Negro 
parent attitude toward the school. 

4. The sex of the parent did not significantly influence 
Negro parent attitude toward the school. 

0. The length of time a parent had lived in the com- 
munity did not significantly influence Negro parent attitude 
toward the school. 

6. The parents with children in elementary schools had 
significantly higher attitude scores toward their schools 
than did the parents representing the combined junior- 
senior high school centers. 

457 pages. $5.85.. Mic 57-462 


A SURVEY OF CONSTRUCTION FEATURES 
AND FACILITIES FOUND IN 325 NEW 
ELEMENTARY SCHOOL BUILDINGS 
(VOLUMES I AND Il) 


(Publication No. 19,611) 


Paul Phillips, Ed.D. 
Temple University, 1956 


Statement of the Problem 

The chief purpose of this study is to make educators, 
architects, and lay persons aware of the current tendencies 
in elementary school design and construction. It also at- 


tempts to evaluate some of these current tendencies by 
securing the opinions of persons who are participating in 
the planning and execution of the educational programs for 
which the various buildings were designed. 

The need for this research is emphasized in the litera- 
ture where it is indicated that many disagreements exist 
in the school plant field, especially in terms of the tre- 
mendous changes that have taken place in elementary 
school building design and construction. 


Procedure 





Data for this investigation were obtained by means of 
a questionnaire completed by the administrators of 325 
newly constructed elementary schools throughout the 
United States, on visits to thirty-nine selected elementary 
schools in various sections of the nation, and from current 
literature. 


Results 








On the basis of data drawn from the questionnaire and 
the observations made on the field trip, it seems reason- 
able to list the following conclusions: 

1. Recommendations made by experts for planning 
better school buildings are not being utilized by many 
school districts. 

2. Although schools were planned to house adequately 
the present pupil population, insufficient provisions were 
made for future growth. 

3. Although lay and professional people were used 
extensively in planning school facilities, teachers were 
used more frequently. 

4. One-story school buildings are being constructed by 
the vast majority of communities, and satisfaction was 
expressed by almost all of the school districts. 

0. The rectangular shaped classroom with the long end 
to the corridor is still predominantly used in new school 
building construction. 

6. Clothing storage is mainly housed in the classrooms 
rather than in the corridors. 

7. Direct to the out-of-door exits are mainly installed 
in the primary grades. There is no doubt that the advan- 
tages of this type of exits far outweigh the disadvantages. 

8. Special rooms are used for the purpose for which 
they were constructed and for many others not included in 
the original planning. 

9. School administrative offices seem to be constructed 
for the convenience of the principal and teacher. Few 
provisions for their use in child growth and development 
are in effect. 

10. In schools where separate toilet facilities are pro- 
vided in the classroom, highly desirable educational ob- 
jectives have been achieved. 

11. Unilateral lighting systems for admitting natural 
light are still the most common method used. 

12. The cloth shade is still the most popular method of 
controlling natural light in the classroom. 


As a result of the findings and conclusions drawn from 
the body of this study, the following recommendations 
seem to be warranted: 

1. Highly successful instructional features should be 
used by more schools. Teachers should be especially in- 
structed in the use of outdoor classroom facilities, in- 
Cluding the proper use of woods, streams, and garden 
areas. 
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2. University professors, school boards, and adminis- 
trators should be informed of the highly desirable educa- 
tional outcomes achieved by installing classroom lavatory 
facilities. 

3. More emphasis should be placed on proper play- 
ground equipment and better planning of the school site for 
instructional purposes. 

4. Responsible school officials should be informed of 
the benefits derived from large classroom sizes. 

5. Care should be taken in the planning of special 
rooms so that they will be used for the purpose originally 
constructed. 

6. The benefits of the direct to out-of-door exits should 
be publicized to the general public. 

7. Educational programs should be initiated for school 
and park boards with emphasis on the benefits accrued 
from joint planning of recreational facilities and school 
sites. 571 pages. $7.25. Mic 57-463 


RESEARCH DATA RELATED TO QUESTIONS 
IN LANGUAGE ARTS ASKED BY A SELECTED 
GROUP OF TEACHERS 


(Publication No. 19,588) 


Albert E. Poole, Ea.D. 
Northwestern University, 1956 


Supervisor: Harold G, Shane 


The purpose of this study was (1) to determine the 
questions which a sampling of elementary classroom 
teachers wanted answered so that they could teach the lan- 
guage arts more effectively, (2) to obtain from authorities 
the names of those research studies which provided data 
germane to the teachers’ queries, and (3) to locate, review, 
and summarize the original research. 

The 808 questions asked by teachers were concerned 
with reading, writing, spelling, grammar, children’s liter- 
ature, listening, foreign language in the elementary school, 
oral English, and miscellaneous. Problems reflected in 
the teachers’ questions revealed great interest in teaching 
reading. Next in order were handwriting, spelling, and 
grammar. Only token interest was shown in the other 
topics. The questions emphasized the separate facets 
rather than the unity of the language arts. 

There were indications that research data do not reach 
teachers. Also, the research reviewed fails to answer im- 
portant questions bearing on creative writing, grouping for 
reading instruction, and the place of language arts in the 
school program. Much research located was limited in 
scope and design and there was little evidence of follow-up 
study once an initial research project had been reported. 
The personal and social effects upon and needs of children 
as related to language arts also need study in view of the 
lack of research data on this topic. Within the limits of 
this study, conclusions are: 

Reading. Readiness for beginning reading may be de- 
termined by a study of mental age, readiness test results, 
and the child’s physical, social, and emotional growth, and 
may be promoted through real experiences, a verbal en- 
vironment, and developing motor skills. 

Word attack skills develop through meaningful instruc- 
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tion in phonics, visual and auditory discrimination; com- 
prehension and rate improve by emphasizing comprehen- 
sion. 

Children’s interests are general and individual, their 
reading difficulties due to multiple causation. 

Little or no research was reported regarding sequence, 
classroom grouping, characteristics, evaluation, or oral 
reading as related to the reading program. 

Writing. Manuscript writing for initial experience 
shifting to cursive at third grade is substantiated. Follow- 
ing a model is more effective in learning to write than are 
tracing techniques. Research is lacking in writing readi- 
ness and creative writing. 

Spelling. Content for the spelling program should come 
from pupils’ needs, supplemented by published lists. A 
systematic functional program, emphasizing proper pupil 
attitudes and techniques in visual discrimination and 
phonics, is effective. Readiness for spelling has received 
limited study. 

Language usage. Research did not reveal the sequence 
or the place of the text in teaching grammar. Functional 
methods appeared to be more effective than formal. 

Children’s literature. Children’s interests are a cri- 
terion for selecting books. Bibliotherapy is supported by 
limited study, while teaching or memorization of poetry 
is not. 

Listening. Research at the secondary and college level 
suggested that ability to remember details and draw in- 
ferences constituted listening skill. 

Foreign language. Research neither defined method- 
ology nor revealed values of foreign language teaching in 
elementary grades. Bilingualism fails to hamper a child’s 
mental ability and development. 

Oral English. Little research was cited pertaining to 
oral English and Speech. 

Miscellaneous. The out-of-school environment in- 
fluences children’s language arts abilities, though nosingle 
influence was consistently isolated for adequate study. 
Comic books hold a high interest for children. Audio- 
visual methods, general semantics, critical thinking, and 
past-present comparison of children’s achievement are 
areas of concern not answered by research. 

General conclusions. Researchers should look toclass- 
room problems voiced by teachers for topics for study. 
Effective methods are required for communicating re- 
search data to teachers. Some provision should be made 
for verifying existing research. 

425 pages. $5.45. Mic 57-464 


























THE IN-SERVICE EDUCATION NEEDS OF 
GEORGIA PRINCIPALS AS ESTIMATED BY 
FOUR SELECTED PUBLICS 


(Publication No. 20,012) 
Archie Sime Rushton, Ed.D. 
University of Georgia, 1956 


Supervisor: Dean John A Dotson 


The purpose of this study was to determine the in- 
service education needs of principals in the state of 
Georgia. 
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Specific objectives of the study were: (1) to develop 
from the critical requirements for the job of the principal- 
ship a valid and reliable instrument for obtaining the in- 
service education needs of principals; (2) to obtain an 
estimate of the in-service education needs of principals 


from principals, superintendents, instructional supervisors, 


and college professors; (3) to determine the extent of 
agreement among the respondent groups in estimating the 
in-service education needs of principals; (4) to make rec- 
ommendations for in-service education programs for prin- 
cipals based upon the findings of this study; and (5) to 
make the findings of this study available to principals, the 
University of Georgia, and the W. K. Kellogg Foundation. 


PROCEDURES 


The critical requirements for the principalship were 
developed in five companion studies at the University of 
Georgia. These five separate lists were inductively for- 
mulated into a composite list of critical requirements. 
This composite list supplied the basic data for this study. 

An instrument entitled Principals’ In-Service Education 
Needs Record was developed. This instrument, consisting 
of forty triads, employed the forced-choice technique and 
gave equal representation to each of the five areas of ad- 
ministrative competence. 

The respondent group consisted of 178 principals, 28 
superintendents, 11 instructional supervisors, and 26 col- 
lege professors. Contacts by mail and personal interview 
secured 100 per cent response. 

Chi-square values were computed between areas of in- 
service education need and certain personal and profes- 
sional characteristics of the principal. The .01 level of 
confidence was used. 

Reliability was established by the Kuder- Richardson 
case IV method. 

Item validities were obtained by Flanagan’s method 
utilizing the upper and lower 27 per cent of the scores 
within each area, 


FINDINGS 


The major findings of this study were: 

1, All respondent groups agreed that the first three 
areas of in-service education need were: first, 
Area E. (Developing and Improving the School Pro- 
gram; second, Area B (Providing Supervisory and 
Personnel Services); third, Area D (Eliciting Com- 
munity Cooperation and Support). 


2. Principals ranked Area C (Performing Managerial 
Tasks) fourth and Area A (Fulfilling the Personal 
and Professional Role of the Principal) fifth. The 
other respondent groups reversed this order. 


3. In-Service education needs within the different areas 
were found to be not significantly related. 


4, Only one significant relationship (age to need for in- 
service education in Area D) was found. 


0. The instrument possessed sufficient validity and re- 
liability for use in obtaining the relative in-service 
education needs of principals. 


CONCLUSIONS 


These conclusions seem warranted, based upon the 
findings of this study. 
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1. The nature and intensity of in-service education 
needs vary with the individual principal. 


2. The Principals’ In-Service Education Needs Record 
is a useful device for obtaining data needed for the 
development of in-service education programs for 
principals. 171 pages. $2.25. Mic 57-465 


THE INDEPENDENT RURAL 
HIGH SCHOOL DISTRICT IN KANSAS 


(Publication No. 19,036) 


Rodney Marvin Schadt, Ed.D. 
Northwestern University, 1956 


The Rural High School Law was enacted in 1915 to or- 
ganize independent high school districts in Kansas com- 
munities where high school support was beyond the means 
of existing small common school districts. 


The Problem 


The problem was to evaluate the Rural High School in 
comparison with other types of high schools in Kansas and 
with generally accepted standards for secondary education. 





Procedures 


The 100 largest Rural High Schools were studied in 
detail using information from the High School Principals’ 
Reports filed in the State Department of Education and in- 
formation gathered by questionnaire. Case studies of 
seven schools were made. Adequacy of 133 unit districts 
having from 65 to 500 secondary pupils was measured by 
questionnaire. 





Criteria 


Study of the literature provided the following criteria: 
a high school should have a minimum of 300 pupils, twelve 
teachers, and forty-five subjects in the course of study; 
and belong to a unit district having at least 1,200 pupils. 
Districts should have adequate tax leeway, should main- 
tain a transportation system, boundaries should coincide 
with community boundaries, and the curriculum should 
meet the needs of all students. An adequate foundation 
program should be assured by state assistance. 


Major Findings 





Small size is a characteristic of Kansas high schools. 
Only fifty-nine of the 608 high schools meet the minimum 
enrollment standard of 300 pupils, four are Rural High 
Schools. Thirty-seven high schools range from 201 to 300 
pupils, nine are Rural High Schools. A similar condition 
of numerous elementary schools prevails in Kansas. 

Rural High Schools larger than 200 pupils have twelve 
or more teachers and approximate the standard of forty- 
five subjects, but they exhibit a high per pupil ex- 
penditure. This substantiates an adjusted minimum 
standard of 200 pupils where geographic factors pre- 
vent larger schools, provided these districts are ade- 
quate financially. 
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Independent high schools in Kansas are financially 
favored. This accounts for the current trend in forming 
Rural High Schools. However, thirty-three percent of the 
Rural High Schools levy the legal maximum. 

Rural High Schools provide an educational program 
superior to other Kansas schools of comparable size; how- 
ever, this superiority is related to financial factors. 

There are more schools and students in the eastern 
third of the state and fewest in the western third, but fi- 
nancial potential varies inversely with this. 

Rural High School Districts cooperate with the common 
school districts to a marked degree, in some cases almost 
equivalent to conditions of a unit district. 

In the 100 Rural High Schools studied it was found that 
seven percent of the pupils do not reside in the district 
attended, that some schools operate buses in competition 
with small neighboring schools, that administrative insta- 
bility frequently occurs in newly organized districts, that 
thirty-five percent of the graduates attend college, and that 
a comparatively high annual expenditure per pupil is ex- 
hibited. 

The state of Kansas has the wealth necessary to sup- 
port an adequate program of education. Financial difficul- 
ties experienced by schools are, therefore, caused by the 
pattern of district organization. 


Recommendations 





In order to provide an adequate educational opportunity 
for all Kansas youth, to solve the financial difficulties, to 
provide economy, and to remove other inadequacies, it is 
recommended that the educational system of Kansas be 
reorganized to form unit districts which meet the national 
standards of enrollment, transportation, curriculum, and 
specialized services. Community school districts are 
recommended. Reorganization should follow principles of 
democracy permitting study and approval by the citizens 
in each community. 338 pages. $4.35. Mic 57-466 


SITE REQUIREMENTS FOR OUTDOOR INSTRUCTION 
FOR VIRGINIA ELEMENTARY SCHOOLS 


(Publication No. 19,764) 


George Granville Tankard, Jr., Ed.D. 
George Peabody College for Teachers, 1956 


Major Professor: W. D. McClurkin 


The study proposes to establish site size requirements 
for elementary schools in the state of Virginia. The con- 
clusions drawn therein are based upon the premise that 
the school site should be planned in terms of the educa- 
tional program it is to support. The amount of outdoor 
space needed by Virginia’s elementary schools has been 
established, therefore, in three successive steps: 

1. Identification of outdoor activities through which the 
established objectives of the elementary school may be 
achieved 

2. Grouping of these activities into desirable elemen- 
tary school programs 

3. Determination of the space needed to support such 
programs in elementary schools of various enrollments. 








Virginia elementary school teachers, principals, and 
supervisors identified by questionnaire those activities 
which would contribute to each of the forty objectives of 
the elementary school curriculum as established by the 
Virginia State Department of Education. These persons 
were also asked to evaluate possible locations, both in- 
doors and outdoors, for conducting these activities. 

From these responses programs of outdoor activities 
were developed. The programs provide one, three, and 
more than three activities through which each objective 
suited to outdoor instruction may be achieved. They are 
called “minimum,” “adequate,” and “exceptional” pro- 
grams, respectively. 

The area needed to support each of these programs in 
elementary schools with enrollments of from five tothirty- 
five or more classroom sections was determined by de- 
veloping actual schedules of the appropriate activities. 
Limitations inherent in administering and scheduling such 
a program were recognized and taken into account, and 
case studies were made in selected schools to establish 
reasonable degrees of utilization of outdoor space. 

Area needs for the minimum program were found to 
range from 2.21 acres for an enrollment of five class- 
rooms to 7.40 acres for an enrollment of thirty-five or 
more classrooms; from 2.44 to 7.80 acres for the adequate 
program for the same enrollments; and from 2.62 to 8.22 
acres for the exceptional program. 

Certain conclusions, in addition to the above space re- 
quirements, are advanced in the study. Among the more 
Significant are: 

1. Each of the educational objectives of Virginia’s 
elementary schools may be achieved through any of a num- 
ber of activities; and, conversely, a single activity usually 
contributes to more than one objective. Elementary school 
programs should consist of combinations of activities that 
will provide a number of opportunities for the achievement 
of each of the desired objectives. 

2. Although physical education activities comprise a 
large portion of the outdoor program, an acceptable pro- 
gram includes activities in all subject matter areas. 

3. When planned intelligently and carefully, an excep- 
tional program requires only slightly more space than a 
minimum one. Therefore, generally speaking, the excep- 
tional program requirements should serve as the basis 
for school site planning. 

4. Additional area is not always needed in direct pro- 
portion to increases in enrollment. 

5. The outdoor programs in Virginia’s elementary 
schools are inadequate for three reasons: (a) insufficient 
space; (b) inadequate facilities, even though area is avail- 
able; and (c) failure of school faculties to conduct a de- 
sirable program despite adequate facilities. Mere ap- 
propriation of school funds does not guarantee an accept- 
able outdoor program. 

6. There is an evident need for close cooperation and 
joint effort among all national, regional, state, and local 
groups concerned with planning and providing school sites. 

Changing concepts of the elementary school in Virginia 
may negate the specific recommendations for site sizes 
established in this study. The techniques and procedures 
by which these requirements were determined, however, 
may be used repeatedly to establish new recommendations 
to meet changing concepts. Furthermore, the techniques 
and procedures may be used as a guide for conducting simi- 
lar studies elsewhere. 240 pages. $3.10. Mic 57-467 
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EDUCATION, ADULT 


THE EFFECTS OF TWO TYPES OF 
SOUND MOTION PICTURES ON ATTITUDES OF 
ADULTS TOWARD MINORITY GROUPS 


(Publication No. 17,769) 


Albert Leonard Goldberg, Ed.D. 
Indiana University, 1956 


Supervisor: John A. Moldstad 
The Problems of the Study 


The first problem of the investigation concerned the 
measurement of attitude changes associated with viewing 
two types of sound motion pictures. The attitude defined 
for the study was ethnocentrism, a broader concept of 
ethnic attitude or anti-minority feeling. The second prob- 
lem of the study sought to determine the relationship of 
age, education, religion and sex to attitude changes as- 
sociated with viewing the motion pictures. 


Procedure 


Two film categories were defined according to produc- 
tion techniques. From several hundred films on human 
relations it was determined that one category was the ab- 
stract, impersonal film, cartoon style. Another was seen 
as a Straight, dramatic, personal-social treatment of a 
race incident. For the former grouping Boundary Lines 
and Picture in Your Mind were selected. The High Wall 
represented the latter category. Both film groups afforded 
30 minutes of viewing. 

The sample of the study consisted of 304 adults in the 
Detroit area and the administration of the procedure took 
place during 1954 in seven different situations. 

Each of the seven groups was randomnly divided into 
treatment sub-groups for film viewing. Prior to film each 
sub-group completed the scale of 34 items. After the film 
the scale was again completed. A personal information 
sheet was appended to the last form. 

Mean scores per scale and per treatment group was 
tabulated in accordance with the published material on the 
“E” scale. Standard statistical procedures, the analysis 
of variance, the analysis of covariance, “t” tests, and the 
standard error of the mean difference in scores, were used 
to analyze the data. 














Conclusions 


Some of the conclusions of the experiment were: 

1. No significant changes resulted from viewing Bound- 
ary Lines and Picture in Your Mind. 

2. Four of seven groups effected significantly lower 
scores on the final scale as the result of viewing The High 
Wall. 
3. No significant changes were evident with viewing 
Boundary Lines and Picture in Your Mind when the sub- 
jects were classified according to age. 

4. More significant changes in subjects according to 
age were found in connection with the viewing of The High 
Wall. 
5, With education the more educated subjects were ef- 
fected significantly by the abstract films, the less educated 
by The High Wall. 

6. Catholic subjects were uneffected by both film treat- 





























ments. The Protestant sample were found to be effected 
significantly by both film groups but scored higher with 
The High Wall. 142 pages. $1.90. Mic 57-468 








EDUCATION, HISTORY 


A HISTORY OF THE HIGHER EDUCATION OF 
NEGROES IN THE STATE OF LOUISIANA 


(Publication No. 17,447) 


David Coughlin Marshall, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor L., L. Fulmer 


It was the purpose of this dissertation to trace the 

history of Negro higher education in Louisiana by de- 
lineating the general pattern of development manifested in 
those institutions and agencies which have contributed to 
the higher education of the Negro in the State of Louisiana. 
The historical method of investigation was employed 
throughout the study. A serious limitation was imposed 
on the investigation by the generally inadequate archives 
and records found in the institutions studied, a fact well 
recognized by scholars in the field of Negro education. 
To compensate for this inadequacy, reliable data were se- 
cured from official catalogues and bulletins, archives and 
files of sponsoring agencies, and the findings of reputable 
Surveys and reports. 

A period of approximately ninety-one years is covered 
by the study. The first half of this period was charac- 
terized by the establishment of a large number of schools 
for the education of the Negro, most of them under private 
and denominational control and most of them situated in 
New Orleans. For many years after the foundation of 
these institutions, their major efforts were necessarily 
directed toward the elementary and secondary education 
of the Negro since a system of public education on these 
levels did not exist in Louisiana at that time, Consequently, 
the number of those engaged in higher education continued 
to be only a small percentage of the total enrollment of 
these institutions for many years. During this same pe- 
riod also, these institutions were supported largely by 
sympathetic individuals and organizations outside the 
South. Even the faculties were composed for the most 
part of Northerners. 

Since the second and third decades of the present cen- 
tury, however, significant changes have taken place in the 
general pattern of Negro higher education in Louisiana. 
Public elementary and secondary schools for Negroes be- 
gan to multiply throughout the State. As a result, the num- 
ber of college students enrolled in the institutions of higher 
education showed substantial growth while there was a 
marked decrease in the number of elementary and second- 
ary students enrolled in these institutions, Two public- 
supported Negro colleges developed rapidly and there were 
increased appropriations of public and private funds for 
Negro higher education. There was also a definite im- 
provement in the courses offered by these institutions and 
in the quality of instruction. Another characteristic of 
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this period was the tendency to merge and develop strong 
institutions of higher education in strategic centers. This 
characteristic is represented by the merger of Straight 
College and New Orleans University and the subsequent 
creation of Dillard University in New Orleans. 

Since the end of World War II, Negro institutions of 
higher education in Louisiana have manifested phenomenal 
growth and development. Particularly the two State- 
supported institutions, Southern University and Grambling 
College, have developed quantitatively and qualitatively. 
Appropriations from State funds have increased substan- 
tially and have made this development possible. The in- 
auguration of the Out-of-State Scholarship Program in 
1946 illustrated the desire of the State to further Negro 
higher education within the framework of a segregated edu- 
cational system. 

The present phase in the history of Negro higher edu- 
cation in the State of Louisiana is one of radical transition. 
For the first time since the end of Reconstruction, quali- 
fied Negroes are now enrolled in several institutions of 
higher education, both public and private, which had oper- 
ated exclusively for white students. The higher education 
of the Negro in Louisiana is no longer exclusively segre- 
gated. Only the future will unfold the full implications of 
the historic Supreme Court decision handed down on May 
17, 1954, which denied the constitutionality of segregated 
education at public expense. 


223 pages. $2.90. Mic 57-469 


THE EDUCATIONAL IDEAS OF 
MINOR POLITICAL PARTIES 


(Publication No. 19,911) 


Jack West Sutherland, Ed.D. 
Stanford University, 1956 


Minor political parties have served as vehicles for 
new ideas for the major parties. This fact has been in- 
vestigated and shown by historians on the issues of slavery, 
currency reform, and other political, economic, and social 
measures. The problem of this dissertation was to investi- 
gate whether this same tendency existed in educational 
ideas. In question form, then: Do the minor political par- 
ties contribute educational ideas and do they precede the 
major parties in the formulation of educational ideas ? 

The procedure was to investigate the platforms, 
speeches of candidates, party campaign literature, and re- 
ports of minor parties. 

The results of the study indicate that minor parties do 
develop educational ideas that precede and possibly in- 
fluence the major political parties since the latter usually 
advocate the educational planks of the minor parties at a 
later date. 

The following conclusions were drawn: 

1. There has been a strong third party almost every 
decade since 1832. 

2. What parties (whether major or minor) say in their 
platforms is not always a good indication of their real con- 
victions or the strength of their convictions. 

3. Contemporaneously there are (and have been) com- 
mittees, leagues, and conferences representing factions 
where there used to be minor parties. 





enna t 


4. Minor parties on the whole (and with very few ex- 
ceptions) preceded major parties in advocating free public 
education and specific educational reforms. 

5. Major party planks on education, when published, 
were more general than were the minor party planks of 
the same period. 

6. State parties, both major and minor, preceded na- 
tional parties in advocating free public education and the 
specific demands relating to it. 

7. Beginning about 1870 political parties began making 
resolutions affecting the curriculum. 

8. Although education in its various manifestations 
has been among the reforms advocated by a noticeable 
number of minor political parties, it has never been the 
core of a minor party’s principles, and it has been ignored 
by some parties altogether and by other parties from time 
to time. 

9. Since minor parties are typically opposition parties 
(to the major party principles or to the status quo), the 
educational ideas of minor political parties are oftimes 
negative rather than constructive. 

10. Politics and education are closely related, and their 
relationship is especially close and important in a demo- 
cratic society. 

11. Two of the most influential men in American educa- 
tion, Horace Mann and John Dewey, were active in politi- 
cal organizations and for minority causes. 

12. Minor political organizations were quite often led 
by men of moderate to considerable education. 

13. Many minor political parties view their function as 
educational agencies as being as important as their func- 
tion as political bodies, and these parties have also, at 
times, helped to educate the public on new issues. 

440 pages. $5.60. Mic 57-470 


EDUCATION, PHYSICAL 


A TIME AND MOTION STUDY OF COMPETITIVE 
BACKSTROKE SWIMMING TURNS 


(Publication No. 18,764) 


William Howard King Jr., Ed.D. 
Boston University School of Education, 1956 


The purpose of this experiment was to study two 
methods of performing backstroke swimming turns. The 
objective was to determine the type of swimming turn 
which is faster and more efficient, to be taught and used 
in competitive backstroke swimming. 

Two types of turns were tested. The first method was 
the standard back somersault turn followed by a two-arm 
glide. This is the universally accepted method. The 
second method was a new experimental back somersault 
turn followed by a one-arm glide. 

A comparative time study was conducted with a se- 
lected group of fifty college and adult swimmers, ages 
eighteen and over, and an experimental group of fifty sec- 
ondary school age swimmers, ages seventeen and under. 
The swimmers were initially instructed and timed on the 
standard two-arm glide method. The subjects were then 
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instructed in the experimental turn followed by a one-arm 
glide. During a period of time greater than ten days, the 
natators were retested using the experimental one-arm 
glide method. 

In conducting the time study, two stop watches were 
operated by the timer. One watch recorded the wall- 
contact time. The other watch timed the wall-contact in- 
terval and the five-yard glide immediately following the 
turn. 

The reliability of the timing technique was determined 
by having three varsity swimming coaches simultaneously 
recording turning times with the author. After the coaches 
had practiced the timing technique over a period of at least 
ten days, this method of timing was found to have a near 
perfect correlation. 

All of the time measurements obtained by this time ™ 
study technique were found to be significant at the 1% level. 
The one exception was the five-yard glide measurements 
for the fifty college and adult swimmers. These data were 
found to be statistically insignificant with a critical ratio 
of 1.41. 

The results of the study for both groups tested indicated 
that the experimental method of turning was faster than the 
standard method. The mean gain in time for the fifty col- 
lege and adult swimmers: (a) Turn interval time--0.216 
second. (b) Glide of five years--0.042 second. (c) Turn 
interval and five-yard glide--0.258 second. The mean gain 
in time for fifty secondary school age swimmers: (a) Turn 
interval--0.246 second. (b) Glide of five yards--0.114 sec- 
ond. (c) Turn interval and five-yard glide--0.360 second. 

Comparative motion analysis was made possible by un- 
derwater photography. Accurate and detailed records were 
obtained from the sequence of motions involved in perform- 
ing both types of backstroke swimming turns. A study of 
these motion picture sequences determined that seven dis- 
tinct body movements are eliminated by using the experi- 
mental method of turning followed by a one-arm glide. 

The time and motion study results would appear to war- 
rant the following conclusions. The faster and more ef- 
ficient method of backstroke turning is the experimental 
method followed by a one-arm glide. Due to its increased 
efficiency, it is possible that the experimental method con- 
serves the energy of the swimmer. 

The experimental turn is also a safer turn to perform 
in the shallow end of a swimming pool. This is attributed 
to the fact that the back somersault motions are restricted 
to the lower trunk. There is, therefore, less danger of the 
swimmer’s head coming in contact with the bottom of the 
pool. 

On the basis of these conclusions, it is recommended 
that instruction in competitive backstroke turning be re- 
vised to include the experimental time and motion saving 
method. 125 pages. $1.70. Mic 57-471 





EFFECT OF VARIATIONS IN HAND AND FOOT 
SPACING ON MOVEMENT TIME AND ON 
FORCE OF CHARGE 


(Publication No. 19,342) 


Jack Allen Owens, Ed.D. 
The Pennsylvania State University, 1956 


The purpose of this study was: to determine the effect 
of variations in hand and foot spacing on movement time; 
to determine the effect of variations in hand and foot spac- 
ing on force of shoulder impact at the end of movement 
through a thirty-six inch horizontal distance; and to deter- 
mine the relative effect of a rhythmical and a non- 
rhythmical count in giving the preparatory and starting 
signal on movement time, and on force of shoulder impact 
at the end of a movement through a thirty-six inch hori- 
zontal distance. 

The Lawowenometer, an apparatus specially con- 
structed for this experiment, was used to measure the 
horizontal force of shoulder impact and the speed of move- 
ment of twenty members of the varsity football squad of 
Concord College, Athens, West Virginia. 

The Lawowenometer included a blocking dummy at- 
tached to a dynamometer for measuring the force of 
charge; and two chronometers, graduated in one-hundredths 
of a second, placed in a circuit with an amplifying system 
and a microphone. One chronometer was activated by an 
audio-frequency of the starting signal, slightly stronger 
than the preparatory signals. The other chronometer was 
started by the subject’s initiation of his forward movement. 
Both chronometers were stopped by subject contact with 
the dummy. 

All subjects were measured for force and timed four 
times from each of forty varied stances. For two of these 
measurements per stance, a rhythmical count was used in 
giving the preparatory and starting signals. A non- 
rhythmical count was used in giving the other two. The 
subject’s best trial when a rhythmical count was used, were 
selected and subjected to an analysis of variance to deter- 
mine the effect of variations in hand and foot spacing on 
speed of movement and on force of charge. Reading on 
chronometer (L) was subtracted from reading on chrono- 
meter (K), with negatives called off-sides. With the rhyth- 
mical count, this difference was called anticipatory time; 
with the non-rhythmical, reaction time. The measurement 
by the second chronometer (L) was the actual time taken 
in making the movement. 

The results of the experiment follow: 

The differences found in the force of shoulder impact 

scores of forty varied stances were not significant at 

either the 1 per cent or 5 per cent level of confidence 

(F = 1.216). Individual difference was the important 

factor. 


The differences, for the various stances, in the force of 
shoulder impact, with either a rhythmical or non- 
rhythmical count as preparatory and starting signals, 
were not significant at either the 1 per cent or 5 per 
cent level of confidence (F = 1.377). Individual differ- 
ence was the important factor. 


The interaction of stance and rhythm did not produce a 
significant difference in the force of shoulder impact 
measurements (F = 0.052). 
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Differences in speed of movement obtained from the 
forty varied stances were significant at the 1 per cent 
level of confidence (F = 12.31). Stance was more im- 
portant than individual differences. 


The differences in movement time through thirty-six 
inches between scores with rhythmical count and non- 
rhythmical count for the preparatory and starting sig- 
nals, were not significant at either the 1 per cent or 5 
per cent level of confidence (F = .375). 


The interaction of stance and rhythm produced signifi- 
cant differences in the speed of movement measure- 
ments (F = 1.81). 


Conclusions 





1. It appears that there are some differences in the 
attitudes and interests of college students when they are 
compared on the bases of athletic participation, sex, and 
military service. 

2. It appears that the athletes, more than the non- 
athletes, believe their college experiences have affected 
them favorably in regard to mental alertness, cheerful- 
ness, and physical fitness. These differences, however, 


should not be given undue importance, since all of the stu- 


dents tested were, in general, highly favorable in their 
responses. 


3. College, as compared with other institutions and 


agencies, appears to be important as a favorable influence 
VITA upon student character and personality. More of the ath- 
letes than non-athletes appear to be favorably affected by 


Jack Allen Owens was born December 15, 1919 at Va- 
rilla, Kentucky. He attended the public schools of Elkhorn 
District, McDowell County, West Virginia. He received 
his Bachelor of Arts degree from Concord College, Athens, 
West Virginia, 1941; his Master of Science degree at West 
Virginia University in 1948; the Doctor of Education de- 
gree from The Pennsylvania State University in June, 1956. 

227 pages. $2.95. Mic 57-472 


ATTITUDES AND INTERESTS OF SENIOR STUDENTS 
IN THE UNIVERSITY OF DELAWARE AS RELATED 
TO ATHLETIC PARTICIPATION 


(Publication No. 18,104) 


David Kenneth Steers, Ed.D. 
Temple University, 1956 


The Problem 
~The primary purpose of this study was to determine 
any differences in the attitudes and interests of college 
students which might be attributed, at least in part, to ath- 
letic participation. 
Method of Investigation 

Data were collected by means of an opinionnaire which 
was submitted to members of the class of 1955 at the Uni- 








college. Since the responses of all the students tested 
were, in general, highly favorable to this item also, the 
difference may not be as important as indicated by the 
statistical significance. 

4. It is possible for athletic coaches to exert consid- 
erable influence upon the attitudes and characteristics of 
athletes. 


5. Participation in athletics appears to have some in- 


fluence in determining the choice of subsequent careers 
and avocations. The athletes appear to prefer amateur, 
rather than professional, athletic careers. 

6. The students appear to hold a generally favorable 
attitude toward the athletic program at the University of 
Delaware. The specific aspects of the program which 
they seem to regard most favorably are facilities and 
equipment, schedules played, number of intercollegiate 
sports offered, ability and training of coaches, quality of 


athletic teams, sportsmanship of players, relationship be- 


tween coaches and players, and welfare and safety of 
players. 


7. Although most of the students tested enjoy watching 


athletic contests, a much smaller proportion of them en- 
joy participating in athletics. 

8. Many of the athletes included in this study were 
considered by their classmates as outstanding in the se- 
lected personal qualities. In general, the females do not 
appear to regard athletes so highly as do the males. 

9. The students hold a generally favorable attitude 





versity of Delaware. The opinionnaire consisted of seven 
parts with 107 separate items pertaining to the following 
areas: the effect of college experiences upon personal 
qualities selected from the stated objectives for physical 
education and athletics, the importance of college as a 
favorable influence upon student attitudes and characteris- 
tics, the athletic coach as a favorable influence upon stu- 
dent attitudes and characteristics, the desirability of ama- 
teur and professional athletic careers, the attitudes toward 
the athletic program and policies at the University of Del- 
aware, and the importance of watching athletics and partic- 
ipating in athletics compared with other popular student 
interests. 

The differences in the per cent of favorable responses 
of athletes and non-athletes were compared and tested for 
statistical significance. Sex and military service were 
used as supplementary bases for comparison. 

Additional data were obtained from interviews with the 
thirty males who were chosen by their classmates as most 
outstanding and least outstanding in the selected personal 
qualities listed in the opinionnaire. 


toward intercollegiate athletics. The benefits attributed 
to athletic participation by the students interviewed cor- 
respond closely to the objectives of physical education and 
athletics as stated by leaders in the field. 

10. The possibility of physical injury and the reduction 
of time available for study and other extra-curricular 
activities appear to be the principal objections to athletic 
participation stated by the students interviewed. 

247 pages. $3.20. Mic 57-473 
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EDUCATION, PSYCHOLOGY 


THE IDENTIFICATION AND MEASUREMENT OF 
MANIPULATIVE SKILLS OF CHILDREN SIX, 
SEVEN, EIGHT, AND NINE YEARS OF AGE 


(Publication No. 18,757) 


James Thomas Amsler, Ed.D. 
Boston University School of Education, 1956 


Problem.-- The purpose of this study was the identifi- 
cation and measurement of the manipulative skills of early 
age children. The group studied were boys six, seven, 
eight, and nine years of age. Also investigated was the re- 
lationship of certain manipulative skills to such variables 
as gross motor skill, intelligence, and measures of physi- 
cal growth such as height and weight. 

Procedure.-- The identity of the manipulative skills of 
these early age children was ascertained through an ob- 
servation of the fine motor performance involved in the 
classroom activities of first, second, and third grade chil- 
dren. Reference was made to research and curriculum 
studies dealing with the common handwork activities of the 
elementary school pupil for further identification of spe- 
cific skills. 

A study of these handwork activities revealed basic 
neuromuscular patterns of fine motor skill. These were: 
(1) the use of the eyes in co-ordination with the fingers 
and wrist; (2) specific finger, wrist, and arm movements; 
and (3) the simultaneous movement of the fingers, wrist, 
and arm. 

In order to measure these patterns of fine motor skill 
in a controlled situation, criteria were established for the 
development of a test instrument and thirteen items were 
constructed. A preliminary administration was undertaken 
to verify scoring and administrative procedures and for 
purposes of validation and reliability. 

The final test instrument was administered individually 
to 200 boys - fifty in each age category of six, seven, eight, 
and nine years within plus or minus one month of their 
birth dates. Ten elementary schools in two Massachusetts 
communities participated in this final administration. 

Reliability and Validity.-- The reliability of the instru- 
ment was determined by the test-retest process contribut- 
ing a correlation of .919. 

Growth curves were drawn for the thirteen test items 
which indicated differentiation in terms of chronological 
age. Intercorrelation of test items revealed that, in the 
main, different skills were being measured. 

Conclusions.-- The conclusions reached as a result of 
this study are as follows: 

1. A significant difference was noted in fine motor per- 
formance in favor of the older of successive age 
groups in each of the six and seven, seven and eight, 
and eight and nine year categories. 














2. Practically no relationship was found between fine 
motor performance of children and the physical 
growth variables of height and weight. Correla- 
tions ranged from .119 to -.045 for the various 


age groups. 


3. Relationship between fine motor performance and 
intelligence was found to be low and positive at the 
six and seven year age levels — r = .183 for the six 
and r = .217 for seven year old boys. At the older 
age levels the relationship was low and negative, an 


r = -.161 for eight year old boys and r = -.443 for 
nine year old boys. 


4. Relationship between fine motor performance and 
gross motor performance was found to be low and 
positive for all age groups. Correlations ranged 
from .176 to .377. 114 pages. $1.50. Mic 57-474 


INVESTIGATION OF THE SPEECH AND 
ORAL LANGUAGE BEHAVIOR OF EDUCABLE 
MENTALLY RETARDED CHILDREN 


(Publication No. 18,965) 


Eugene Mann Batza, Ph.D. 
Northwestern University, 1956 


Summary 








An investigation was made of the speech and oral lan- 
guage of a group of 108 educable mentally retarded chil- 
dren attending ungraded classes in the Chicago Public 
Schools. The sample included 58 boys and 50 girls between 
13.0 and 15.0 years of age. Their I.Q. scores ranged from 
45 to 85 points. The population was treated as a whole and 
as three separate groups which were classified according 
to I.Q. level. The groups consisted of children with I.Q.’s 
of 70 points or more; 60 through 69 points; and 59 points 
and below. 

The specific areas investigated were articulation pro- 
ficiency, oral language behavior, and factors presumed to 
be related to speech and language development. Twomajor 
questions considered were: (a) what is the level of the 
speech proficiency of educable mentally retarded children 
and (b) are there demonstrable differences in their speech 
and oral language behavior in relation to the degree of 
mental retardation. 

In terms of articulation, the group studied was below 


expectancy for normal children of their age but their ar- 


ticulation was definitely more accurate than might be ex- 
pected of a speech defective group. Approximately 16 per 
cent of the population had defective articulation and an 
additional 12 per cent had substandard speech which could 
probably be dealt with in the classroom. The highest I.Q. 
group did not differ materially from the normal population 
in the incidence of defective sounds. Substandard produc- 
tion of sounds was relatively common, however. Articula- 
tion disorders were most prevalent in the lowest I.Q. group 
and were generally more severe. 

The measures used to investigate oral language be- 
havior were word-length of sentence, parts of speech 
used, sentence structure, verbal output, and vocabulary. 
Analysis of the tape-recorded continuous speech of each 
subject yielded results which could be measured quantita- 
tively. As a group, the population appeared to function at 
a relatively immature level. In terms of sentence length, 
complexity of sentence structure, and vocabulary of un- 
derstanding, their behavior was not unlike that of a normal 
population in the lower elementary grades. Decided dif- 
ferences were apparent among the three subgroups in 
these measures, suggesting a significant positive relation- 
ship between mental capacity and these language charac- 
teristics. (The same appeared to be true of motor co- 
ordination and auditory discrimination ability--two factors 
presumed to be related to oral language behavior.) 
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The subgroups were not differentiated in the relative 
use of the various parts of speech. Definite trends were 
observed when the complexity of sentence structure was 
considered, however. Structurally complete, compound, 
complex, and elaborated sentences were more frequent in 
the upper groups. These groups were also more fluent in 
continuous speech. 

Of the skills measured which were presumed to be as- 
sociated with language proficiency, the population per- 
formed poorly in motor coordination, auditory discrimina- 
tion ability, and auditory memory span. Although no sig- 
nificant differences were noted among the groups in the 
last of these, it appeared to correlate positively with men- 
tal capacity. The ages at onset of walking, first words, 
and toilet training also appeared to be related to mental 
capacity. This relationship was not apparent when the on- 
set of phrases and sentences was considered. Of the meas- 
ures employed in the investigation, early developmental 
patterns, sentence length, and motor coordination were 
most closely related to articulation proficiency when the 
I.Q. levels were held constant. 

Exploration of the socio-economic level of the popula- 
tion suggested that the group came from a slightly de- 
prived environment when compared with normal children 
in urban areas. The greatest variability was apparent in 
the lowest I.Q. group. This group seemed to have a slight 
advantage in the factor of general environment. 

360 pages. $4.60. Mic 57-475 


A STUDY OF REPORTS OF STUDENT BEHAVIOR 
AS INTERPRETED BY COLLEGE TEACHERS AND 
BY THE COLLEGE STUDENTS INVOLVED 


(Publication No. 18,760) 


Philip I. Clark, Jr., Ed.D. 
Boston University School of Education, 1956 


This study was stimulated by the lack of published 
diagnostic investigation of teacher-student relationships 
at the college level, and the judgments of a national jury. 
cerned. It was evidenced further that even in those com- 
paratively few instances wherein there was agreement as 
to problem areas reported there was little positive corre- 
Its purpose was to analyze differences and/or similarities 
between anecdotically reported teacher-appraisals of stu- 
dent behavior in the college situation and the student’s 
interpretation of the same behavioral situation(s). 

It was decided there should be an attempt to compare 
and evaluate results of viewing behavior from (1) the ex- 
ternal frame of reference of the professor and (2) from 
communicating with the student in a permissive atmosphere 
concerning his own interpretation of the perceptual field. 
Criteria were established for the recording and selection 
of the cases upon which this three-year study was based. 





ent 


No assumption was made as to whether the professor or 
the student was right or wrong in his interpretation of the 
behavioral incident(s). 

One hundred sixty-two cases were included in the study, 
In sixty-two cases there was positive relationship in the 
descriptions of the student’s academic, personal, or social 
improvement, Ninety percent of these positive reports 
were concerned with indications of academic growth. 

The one hundred cases wherein negative comparisons 
appeared, in which questionable behavior was indicated by 
the teacher, were analyzed as to expressions of significant 
feelings and as to the types of feelings expressed. The re- 








sults of these progressive comparisons were then examined 


for problem areas and problem conditions as reported by 
both the students and teachers. Analysis continued as to 
(1) type and number of single problem areas reported, (2) 
type and number of multiple problem areas described, and 
(3) type of agreement as to causal conditions in those cases 
wherein teacher and student reported the same problem 
area. A more detailed investigation was made of the mul- | 
tiple problem areas reported by the college teachers and/or 
students concerned. Five of the one hundred cases, which : 
were included in a separate volume because of their per- 
sonal nature, were reproduced in full. A final analysis 
concerned the problem areas indicated in the entire one 
hundred sixty-two reports. Eight predetermined problem 
areas were used as the basis for comparison of the re- 
ports of behavior. 

When combining the findings based on analysis of the 
one hundred sixty-two reports it was found that sixty-three 
of the one hundred negatively correlated interpretations, 
and the sixty-two positively correlated anecdotes involved 
descriptions of single problem areas by both student and 
teacher. Thirty-seven reports were concerned with mul- 
tiple problem areas. 

The greatest agreement was evidenced when “academic 
growth” (School) was mutually reported. Much less agree- 
ment was found when teachers reported the single problem 
as being “Personality”, or “Social”. No accord occurred 
when the student indicated “Home and Family Relation- 
ships” as being the problem or included it as one of the 
problem areas concerning him. ‘Religious Life and Church 
Affiliations”, “Health and Physical Development” and *Vo- 
cational” were not included in any of the teacher reports 
of problems. Only one student indicated the first, and 
there were two student descriptions in each of the other 
two areas. “Leisure Time” was not mentioned as a prob- 
lem area. 

More differences than similarities existed between re- 
ports by teachers and reports by students as to interpre- 
tations of the problem areas faced by the students con- 
lation between the conditions indicated as causing the 
problem. Implications are indicated for student personnel 
programs in colleges. 395 pages. $5.05. Mic 57-476 
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THE EFFECT OF OCCUPATIONAL INFORMATION IN 
ENGLISH CLASSES ON HIGH SCHOOL JUNIORS 


(Publication No. 19,563) 


William Edward Gorman, Ed.D. 
Northwestern University, 1956 


THE PROBLEM 


The purpose of this study was to examine some of the 
results of a program involving the dissemination of oc- 
cupational information during regularly scheduled third 
year high school English classes. The study attempted to 
determine whether the dissemination of occupational in- 
formation through the English class would: 


1) Affect the vocational interests of individuals. 
2) Affect the personal preferences of individuals. 


3) Affect the concern of high school students in various 
problem areas. 


4) Aid students in making more realistic vocational 
choices. 


THE PROCEDURE 


To accomplish this purpose, an experiment involving 
124 third year high school boys was carried out. The ex- 
perimentor taught the four English classes in which these 
boys were enrolled. Two classes were treated as a Con- 
trol group and two as an Experimental group during the 
first semester. At the end of this time, the groups were 
rotated. 

A library of free and inexpensive occupational informa- 
tion was made available to the Experimental group. Lec- 
tures on occupations were given by the instructor and 
compositions dealing with various occupational areas were 
required of the Experimental group. | 

The following were used at the beginning of the experi- 
ment, at the end of the first semester and at the end of 
the second semester to evaluate the results of the experi- 
mental procedure: 


1) The Kuder Preference Record, Vocational. 
2) The Kuder Preference Record, Personal. 
3) The Science Research Associates Youth Inventory. 


4) Compositions entitled “The Occupation I Desire 
Most.” 


FINDINGS OF THE STUDY 


The following conclusions were drawn from the results 

of the study: 

1) Vocational Interest: The dissemination of occupa- 
tional information was followed by a loss of interest 
in the Social Service, Clerical and Artistic areas. 
There is an apparent relationship between the length 





of time a student has been exposed to occupational 
information and the tendency to lose interest in the 
Social Service area. 


2) Personal Preference: The study indicated an ap- 
parent relationship between the length of time a stu- 
dent was exposed to occupational information and the 
tendency to change in Preference for Being Active in 
Groups, as measured by the Kuder Preference Rec- 
ord, Personal. 


3) Concern for Problem Areas: Concern with all of the 
Science Research Associates Youth Inventory prob- 
lem areas was lessened for some students through 
the experimental procedure. Problems in Health 
and Home and Family Life appeared to be the least 
affected by occupational information. 


4) Realism in Vocational Choice: The experimental 
procedure did not cause experimental subjects to 
make more realistic occupational choices. 


SELECTED ASPECTS OF THE STUDY 


A questionnaire was administered to all subjects and 
school records were studied. 
1) Results of this study indicated that there was a rela- 
tionship between low intelligence and the tendency 
to gain in concern for certain problem areas as 
measured by the Science Research Associates Youth 
Inventory after exposure to occupational information. 


2) Degree of social activity was found to have no rela- 
tionship to change experienced through exposure to 
occupational information. 


3) Persons coming from families of four or more 
children were found to be less inclined to social ac- 
tivity than persons from families numbering less 
than four children. 


4) Subjects whose level of occupational aspiration was 
above that of their unskilled fathers changed less 
Significantly in problem areas than did others in the 
total group. 


RECOMMENDATIONS 


More research is needed to determine whether the 
English class and the experimental procedure are best 
suited for the dissemination of occupational information. 
In schools whose present methods of dissemination of oc- 
cupational information are either ineffectual or non- 
existent, the investigator recommends the use of English 
classes to carry out this purpose. 

324 pages. $4.15. Mic 57-477 
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ETHNOCENTRISM IN ADOLESCENTS: A STUDY OF 
CERTAIN ASPECTS OF COGNITIVE AND 
AFFECTIVE CHARACTERISTICS 


(Publication No. 19,826) 


Gilbert Rugg Gredler, Ph.D. 
University of Illinois, 1956 


Problem: 

The major aim of this study was to discover relation- 
ships between ethnocentrism and the factors of anxiety, 
rigidity and social acceptance among adolescents; an area 
where definitive research has been lacking. A secondary 
aim was to determine the relationship between anxiety 
and rigidity. 

Procedure: 

The sample consisted of 152 high school students. The 
38 pupils rating highest in ethnocentrism and the 38 rating 
lowest (above Q, and below Q,) were drawn from the total 
sample. The Highs and Lows were compared as to per- 
formance on the Otis Q-S Intelligence Test, the Taylor 
Manifest Anxiety Scale, the Classroom Social Distance 
Scale, and a battery of seven tests measuring culturally- 
induced and experimentally-induced rigidity. Following 
this analysis, data from the total sample was utilized to 
ascertain the relationship between ethnocentrism and the 
factors of anxiety, rigidity, and social acceptance. 

Also investigated was the relationship between anxiety 
and rigidity. Scores from 42 Highs and 42 Lows inanxiety 
(above Q, and below Q,) and scores from the total group 
were employed in analyzing rigidity test performance. 

The product-moment correlation technique, analysis of 
covariance, partial correlation technique, “t” test, and 
chi-square were used in treating the data. 

Results and Conclusions: 


























No significant differences were found between the 
ethnocentric Highs and Lows as to performance on the 
culturally induced and experimentally induced rigidity 
tests, the anxiety scale, and the social distance scale. 
Similar findings resulted when utilizing the total sample. 

In comparing the Highs and Lows in anxiety as to per- 
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formance on the experimentally induced rigidity tests, only 
one test showed a significant difference in favor of the 
Lows. Using the total sample, no significant relationships 
were found between anxiety and rigidity. 

The general conclusion of this study is that those who 
score higher in anxiety as measured by the Taylor Mani- 
fest Anxiety Scale do as well as those who have lower | 











The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
No postage is charged if check or money order accompanies order. 


anxiety scores when measured as to performance on a 
large number of rigidity tests. These generally negative 
findings could be attributed to the possible lack of com- 
plexity of the problem-solving tests. The assumption is 
that those higher in anxiety perform less competently on 
complex tasks, while they perform equally well or better 
on more simple tasks. It is also possible that the inven- 
tory type of scale used to measure anxiety is not refined 
enough to detect manifest anxiety. 

Since no significant relationships between ethnocen- 
trism and the factors of rigidity, anxiety, and social ac- 
ceptance were found, it would appear that these traits are 
not general attributes of the ethnocentric adolescent. Also, 
the importance of field conditions such as type of test 
utilized, composition of the test, degree of ego-involvement, 
and type of cultural background of the subjects are impor- 
tant considerations to be dealt with. The existence of a 
flexibility-rigidity factor is in doubt since several of the 
rigidity tests showed a high mental ability component. 

While this investigation does not show a clear-cut re- 
lationship between ethnocentrism and personality, it should 
not be taken to imply that there is no relationship between 
the personality organization of the adolescent and ethno- 
centric attitudes. An individual’s ideas and behavior are 
a part of his personality and presumably will be reflected 
in certain of his reactions to environmental stimuli not 
covered in this present investigation. 

Thus, though we-ean consider that a relation does exist 
between personality and prejudice, the results of this in- 
vestigation emphasize that the interrelationship is very 
complex and that the need exists for more refined meas- 
uring instruments and a recognition of the importance of 
social and cultural forces in the expression of ethnocentric 
attitudes. 117 pages. $1.50. Mic 57-478 
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AN INVESTIGATION OF LISTENING ABILITY 
IN COLLEGE FRESHMEN 


(Publication No. 18,993) 


John Andrew Haberland, Ph.D. 
Northwestern University, 1956 


This study reports an investigation of listening ability 
in college freshmen. The writer studied the hypothesis 
set forth in certain studies that men are somewhat better - 
listeners than women; he also sought to determine the re- 
lationship between reading and listening test scores, and 
the differences in listening ability between groups of stu- 
dents who are successful and unsuccessful in reading. 

In this study, “listening” means the conscious act of 
an attentive person hearing language symbols. Measure- 
ments were derived from three standard listening tests 
and other standard tests. The subjects were 110 students, 
62 men and 48 women, chosen from the freshman class of 
Hope College. They were divided into two groups: 52 stu- 
dents, 29 men and 23 women, enrolled in the freshman 
English classes, designated as the English Group; 58 stu- 
dents, 33 men and 25 women, enrolled in the reading im- 
provement course, referred to as the Reading Group. The 
students in the latter group were below the mean of the 
freshman Class in reading ability. 

The following listening tests were employed: Brown- 
Carlson Listening Comprehension Test, Form Am; Michi- 
gan State College Listening Test, Form III; Stephens Col- 
lege Test of Listening Comprehension, Form A. Coeffi- 
cients of correlation were computed by means of the 
Spearman rank order method between the total scores 
made by the students on these listening tests and on the 
sub-test scores of the following standard tests: ACE Psy- 
chological Examination, College Level, 1954 Edition; Co- 
operative English Test, C-2; Reading Comprehension 
(Higher Level), Form Y; Otis Self- Administering Tests 
of Mental Ability, Form A, 20 Minute Norms; Iowa Silent 
Reading Tests, New Edition, Form Am (Revised); and 
Thurstone Temperament Schedule. A comparison was also 
made between the total scores of the listening tests and 
grade-point averages of the subjects for the first semester 
of the school year 1955-1956. Listening test scores made 
by the groups were compared by computing the significance 
of the difference between means of the tests. 


Related literature disclosed a variety of opinion con- 
cerning the relative effectiveness in learning of reading 
materials versus hearing them presented orally. Reading 
and listening ability are regarded as similar processes in 
some respects, but conspicuous differences between lis- 
tening and reading ability also exist. Experiments demon- 
strate too that both reading and listening ability can be 









































improved greatly. Listening ability is positively corre- 
lated with intelligence and with certain linguistic abilities 
as measured by standard tests. 

The above hypotheses were investigated, and the fol- 
lowing conclusions were drawn from the data in this dis- 
sertation: 

1. Listening ability can undoubtedly be measured ob- 
jectively. Although the attempts thus far leave much to 
be accomplished, the results are promising. This study 
reveals, however, that the three tests employed yield 
vastly different results when correlated with scores ob- 
tained on standard reading tests by these college freshmen. 

2. The tests of listening ability do not appear to agree 
Closely with each other. They may be found to be measur- 
ing different abilities and attainments since their agree- 
ment with other tests and sub-tests varies so widely. 

3. In this study, one test appeared to be much more 
satisfactory insofar as desirability is reflected by the 
agreement of the listening test results with the highly lin- 
guistic sections of standard tests. Judged by this criterion, 
the Brown-Carlson test is the most satisfactory. 

4. Sex differences in listening ability were not found 
to be significant on the tests employed when the total test 
population was considered. Among the better readers, the 
men evidenced a superior performance on the Michigan 
State College test. Among the poor readers women dem- 
onstrated a superior performance on the Brown-Carlson 
test. This finding differs from previously reported studies 
which show men to be superior to women on listening tests. 

0. A marked relationship was found in this study be- 
tween intelligence test measures and listening ability. 
This result was revealed by coefficients of correlation 
between all three tests of listening and the Otis Test of 
Mental Ability. A lower coefficient was obtained between 
the Otis and the Stephens College test results. 

6. There was little agreement found between the re- 
sults of the listening tests and the academic ratings of 
these college students who made up the English Group. A 
close agreement was found between results of the listening 
tests and ratings of students who made up the Reading 
Group. 

7. Listening ability seems to be correlated positively 
with two measures found in a personality scale. Although 
the coefficients of correlation were relatively low, they 
were highest for the items on the Thurstone Temperament 
Schedule labeled “Vigorous” and “Reflective.” 

8. Listening ability is probably a combination of abili- 
ties working in association, one with another, to produce 
certain results. This study suggests that certain linguis- 
tic factors may be established by more extensive investi- 
gation of the components. Extensive experimentation is 
needed to identify these items. 
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AN EXPLORATORY STUDY TO DETERMINE THE 
EFFECTIVENESS OF A FILMED PUPPET SHOW 
AS A GROUP PROJECTIVE TECHNIQUE 
FOR USE WITH CHILDREN 


(Publication No. 19,305) 


Mary Robbins Haworth, Ph.D. 
The Pennsylvania State University, 1956 


It was the purpose of this study to explore the effec- 
tiveness of a filmed puppet show as a group projective 
technique for use with children and to assess the attitudes 
and feelings toward family relationships that might be re- 
vealed in children’s responses to the film. Questions were 
proposed under three main headings: normative responses 
to the film; evidences of projection; use of the film for 
personality assessment. 

The puppet play, Rock-a-Bye, Baby, written and pro- 
duced by Adolf G. Woltmann, was filmed and used as the 
instrument for this study. This is essentially a story of 
sibling rivalry. This film was shown to 250 children: ap- 
proximately 100 six-year-olds and 50 children at each of 
the four-, eight- and ten-year levels. The film was shown 
up to a dramatic point then stopped and the group was 
asked to finish the story. The remainder of the film was 
then shown and each child was asked, individually, a stand- 
ard set of 13 questions designed to tap various attitudes 
and feelings. 

Due to the use of a standard inquiry it was possible to 
set up normative data on the basis of the usual responses 
of children which, in turn, served to isolate the deviate re- 
sponses. The presence of the group did not appear to have 
any adverse effect on responses, but rather seemed to en- 
courage shy children to participate in the half-show. 

In order to determine the projective effectiveness of 
this film medium the main sample of six-year-olds was 
divided into two groups on the basis of one un-common 
variable -- the presence or absence of a younger child in 
the family. These were referred to as “sib” and “non-sib” 
groups, respectively. Significant differences with respect 
to the baby and parents were found in the responses of the 
two groups. More non-sibs showed stronger negative feel- 
ings toward parents than toward the baby, while sibs were 
about equally divided in choice of objects for aggression. 
Sibs showed more negative feelings toward the baby than 
did non-sibs. Sex differences were found within and be- 
tween sibling groupings, with sib boys showing the most 
hostility, followed by non-sib girls. 

Several indices and scales were developed for use in 
scoring and analyzing the protocols: a Sibling Rivalry In- 
dex which discriminates significantly between sib and non- 
sib groups; an Autoerotic Index based on the responses of 
a known criterion group; and a Superego Scale which dif- 
ferentiates between random and special groups. Obsessive 
trends seem to be measurable by the incidence of defensive 
signs. Identification choice and attitudes toward the main 
character may reveal the child’s self-concept while cer- 
tain responses to the witch may indicate castration anxiety. 

Validation was attempted by the use of the variable of 
sibling status; by the configuration of responses given by 
a known group with autoerotic habits; by the responses of 
clinic cases. Further confirmation was presented from 
children’s drawings, teacher’s rankings, observations, and 
knowledge of the real-life situations of some of the sub- 
jects. 











In many instances the data from this study support 
psychoanalytic theory relative to the transitional develop- 
ment from the Oedipal to the latency period. 

An advantage of the proposed procedure is the feasi- 
bility of showing this film to groups of children as a quick 
screening device in order to designate deviate cases for 
further intensive clinical study and treatment. 

It can be concluded that this film test does elicit pro- 
jective responses from young children. It is further be- 
lieved that this instrument can be useful in the personality 
assessment of children. 


VITA 


Mary Robbins Haworth was born January 31, 1911. 
Her degrees include: A.B., University of Illinois, 1932; 
M.S., Iowa State College, 1933; Ph.D., The Pennsylvania 
State University, 1956, with a major in child development 
and a minor in clinical psychology. 

She is an instructor in the Department of Child Devel- 
opment and Family Relationships of The Pennsylvania | 
State University. | 

Her honorary memberships include Phi Beta Kappa, 
Mortar Board, Omicron Nu, and Pi Lambda Theta. 
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A STUDY OF THE CHARACTERISTICS OF 
ACADEMICALLY SUCCESSFUL AND UNSUCCESSFUL 
FRESHMEN WOMEN WHO ENTERED 
NORTHWESTERN UNIVERSITY IN THE FALL OF 1954 


(Publication No. 19,002) 


Nancy Katherine Knaak, Ph.D. 
Northwestern University, 1956 


The purpose of this study was to discover those char- 
acteristics common to both the academically successful 
and unsuccessful freshmen women at Northwestern Uni- 
versity and those characteristics which distinguished the 
former group from the latter. The study was limited to 
women in an effort to more critically examine some of 
the earlier generalizations concerning the woman student’s 
college career since the greater part of the related liter- 
ature often draws contradictory conclusions where differ- 
ent samples are used in different environments. Further- 
more, few studies are available which do not compare the 
performance of women students with men, thus being 
sometimes limited in the intensity with which the perform 
ance of these women can be analyzed. In this study, aca- 
demically successful students were defined as honors 
students, those having minimum grade averages of A-; 
academically unsuccessful as those having been placed on 
academic probation by the University. Thirty five honors 
students and fifty four probation students were thus se- 
lected, all of the former participating in the study and 
forty four of the latter. 

Information was collected from four sources: Univer- 
sity records, test data, personal interview, and question- 
naire. In order to verify the analysis of material collected 
during the freshman year, a follow-up investigation, by in- ~ 
terview and questionnaire, was made of all participants six \ 
months after the completion of the first academic year. ‘ 
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Both academically successful and unsuccessful women 
were found to be similar in their high school experiences, 
in their attitudes toward the relative ease and difficulty of 
various high school and college courses, toward the values 
to be derived from a college education, and toward North- 
western University itself. Women in both groups reported 
comparable periods of class preparation: both named 
similar reasons for their vocational preferences although 
all of them anticipated marriage within two years following 
graduation from college. Distinct differences, particularly 
in test results, were observed between the two groups 
which generally favored the academically successful. The 
latter were significantly higher in tests of academic apti- 
tude, English achievement, and study habits. Honors stu- 
dents ranked higher in their high school graduating classes, 
and were more highly recommended by high school offi- 
cials. In college, these women missed fewer classes than 
did the academically unsuccessful and participated more 
frequently in class discussion. They were also more per- 
sistent in maintaining a single vocational choice and ex- 
pected to pursue a career or some community activity 
when married. 

According to the scores obtained from the Guilford- 
Zimmerman Temperament Survey, women in the probation 
group received significantly higher scores than did honors 
students in the area of Sociability. Honors students, on the 
other hand, scored higher in the areas of Seriousness and 
Reflectiveness. The differences in each of these three 
areas were significant at the .01 level of confidence. Fur- 
thermore, honors students had significantly higher scores, 
at the .01 level of confidence, in the area of Literary in- 
terest derived from the Kuder Preference Record, Voca- 
tional. Since vocational choices among these women did 
not reflect this high interest, it was assumed that its real 
importance was related to the success the honors students 
had achieved in their academic programs. 

While recommendations were drawn concerning Uni- 
versity policies of selection, the emphasis of the study was 
the retention and guidance of women students and thus the 
greater number of recommendations more frequently are 
concerned with the non-intellectual factors related to aca- 
demic success. 230 pages. $3.00. Mic 57-481 


NON-INSTITUTIONAL TRAINING OF 
RETARDED CHILDREN IN ONTARIO 


(Publication No. 19,020) 


William Ralph McCaw, Ph.D. 
Northwestern University, 1956 


This study sought to examine the educational or train- 
ing programs of thirty schools which have been established 
in the Province of Ontario for the training of severely re- 
tarded children. The research was descriptive in type and 
it did not attempt to evaluate the efficiency or effectiveness 
of the programs. 

The method used was a mailed questionnaire. The for- 
mation and revision of the questionnaire followed a per- 
Sonal visit to nine classes. A further check was made by 
visiting three other classes after the questionnaires had 
been mailed. 

The information sought through this questionnaire was 





Classified under the following categories: admission poli- 
cies, the characteristics of the pupils, the curriculum, 

the staff, equipment, records, transportation, support, and 
problems. The information which was accumulated was 
considered to be of value to persons interested in educa- 
tional research or in developing similar programs. 

The information which was accumulated under the above 
Classification concerned the thirty schools in towns and 
cities throughout Ontario as they were operating in the 
period February to June 1955. There was a total enrol- 
ment of 654 pupils, 373 males and 281 females, ranging in 
chronological age from 4 years and 6 months to 31 years 
and 10 months, with a median chronological age of 9 years 
and 9 months. In intelligence they ranged in I.Q. from 17 
to 80 with a median I.Q. of 43.5. A total of 89 teachers 
with a variety of qualifications were employed. 

At the time of the study the classes appeared to be 
operating satisfactorily, and the Ontario Association for 
Retarded Children which sponsored the classes under a 
financial agreement with the Ontario Department of Edu- 
cation, had plans for increasing the number of classes. 
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A STUDY OF IMMEDIATE RECALL, 
DELAYED RECALL, AND DISTORTION OF 
OBJECTIVE TEST DATA INTERPRETED 
IN COUNSELING 


(Publication No. 19,583) 


Harry John Parker, Ph.D. 
Northwestern University, 1956 


Superwisor: Frank W. Miller 

This investigation was directed toward: measuring 
accuracy and distortion in recall of objective test data 
immediately after counseling, and one month later; as- 
certaining what specific test data were most accurately 
recalled; and determining what specific factors operative 
in counseling were associated with accuracy or distortion 
in recall. 

The sample was one hundred thirty-six randomly se- 
lected veterans who had been provided counseling services 
at the Northwestern University Counseling Center. Cri- 
teria for inclusion were: completion of counseling, an 
Otis IQ of 80 or above, and a minimal test battery of at 
least one interest inventory, one mental ability test, one 
aptitude test, and one personality survey. All but the lat- 
ter were measured for recall. 

A data recall form contained the tests, norm groups, 
and specific test placement terms. These terms were 
experimental controls imposed upon counselors to insure 
uniformity in test interpretation. Counselors covertly 
checked test sections, norm groups, and test placement 
on the data recall form as tests were interpreted in coun- 
seling. Client recall was compared with the counselor 
placement criterion. Upon completion of counseling 
the client checked his recall of test placement, as 
given him by the counselor, on an identical form which 
had test sections and norm groups underscored. The 
same form and procedures were used for the follow-up 
measure. 
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Positive, negative, and total distortion were analyzed, 
and percentages of accuracy and distortion computed for 
all data. Cases of failure to remember placement were 
treated separately. Contingency coefficients measured 
associations between counselor criterion and client recall 
of specific test placement. Tests of significance were 
calculated between percentages and proportions for im- 
mediate and delayed recall. Correlations were computed 
between all types of distortion and age, IQ, personality 
traits, years of education, and vocational aspiration. 

Immediate recall of Interests showed negative distor- 
tion was three times greater than positive, and was in- 
creased after one month. Immediate recall of Aptitudes 
and Abilities showed negative distortion 61 per cent greater 
than positive, but nearly equal one month later. Immediate 
recall accuracy of Interests was 56 per cent, and 48 per 
cent after one month. Immediate recall accuracy of Apti- 
tudes and Abilities was 65 per cent, and 57 per cent after 
one month. Rank order of accuracy for Interests (mechani- 
cal, artistic, persuasive, scientific, and computational) 
was the same for immediate and delayed recall. Rank 
order of accuracy for Aptitudes and Abilities (mental 
ability, scholastic aptitude, clerical aptitude, mechanical 
comprehension, and spatial relationship) was the same on 
both evaluations. Clients downgraded Interest test place- 
ment to average levels upon immediate and delayed recall. 
Clients favored “Above Average” and “Low” placement of 
Aptitudes and Abilities tests upon immediate and delayed 
recall. Personality traits, IQ, years of education, age, 
and vocational aspiration had little or no significant asso- 
ciation with the kind or amount of client distortion. 

Failure to remember test placement was greater for 
Aptitudes and Abilities than for Interests, upon immediate 
and delayed recall. Recall of Aptitudes and Abilities 
showed an increase in upgrading error with a time lapse. 
Mental ability showed the most accurate and stable recall 
of all tests studied. Scholastic aptitude had the most posi- 
tive errors of any test section. Distortion of test place- 
ment increased with a time lapse. Distortion in recall for 
each client was not related to the amount of test data dis- 
cussed in counseling. Higher percentages of accuracy in 
recall existed immediately after counseling. Percentages 
of accuracy and distortion in each test section did not show 
statistically significant differences on the two evaluations. 
Statistically significant differences between distortion for 
each counselor’s group of clients supported the hypothesis 
that counselor influence contributed to client distortion. 
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AN ANALYSIS OF CERTAIN FACTORS ASSOCIATED 
WITH UNDER-ACHIEVEMENT AMONG 
HIGH SCHOOL STUDENTS 


(Publication No. 18,908) 
Morris Overton Phelps, Ed.D. 
University of Georgia, 1956 


Supervisor: James E, Greene 


The purpose of this study was to investigate the differ- 
ences between an experimental group of one hundred 
under-achievers and a control group of one hundred 


SS Se 


achievers in Murphy High School, Atlanta, Georgia, for 
the school year 1954-55, to discover factors which are 
associated with under-achievement in high school. These 
two groups were matched by grade and sex. 

The data which were investigated included family, 
school, vocational, personal, social, and health factors. 
The following objective instruments were administered to 
the members of both groups: Sims SCI Occupational 
Rating Scale, Mooney Problem Check List, Lee- Thorpe 











Occupational Inventory, California Test of Personality, 











and Illinois Inventory of Pupil Opinion. Each student also 
completed a personal information sheet and kept a record 
of his out-of-school activities for one week. The data 
from these instruments and the records of the school 
were analysed to determine differences between the two 
groups. 

In order to discover the more significant factors as- 
sociated with under-achievement, a group of ten students 
who were extreme under-achievers were matched by 
grade, sex, and intelligence quotient with a group of ten 
students who were extreme over-achievers. The differ- 
ences between these smaller groups on the various vari- 
ables were also analysed. 

Statistical procedures consisted of coding the data and 
comparing the groups by Fisher’s “t” test for the con- 
tinuous variables, and by the chi-square test for the non- 
continuous variables. 

The following differences between the groups were 
significant in both the large and small sample comparisons: 








1. Under-achievers have a greater number of siblings 
than do achievers. 


2. Achievers participate in more school-related ac- 
tivities than do under-achievers, and spend more 
time per week in such activity. 


3. Under-achievers are absent from school a greater 
number of days per semester than are achievers. 


4. Achievers have more problems in the Social and 
Recreational Activities section of the Mooney Prob- 
lem Check List than do under-achievers. 








Differences which were significant in the large sample 
only were: 


1. Under-achievers have higher intelligence quotients 
than do achievers. 


2. Under-achievers have more cases of ill health and 
serious accident than do achievers. 


3. Achievers spend more time on homework than do 
under-achievers. 


4. Under-achievers are more interested in personal- 
social relations than are achievers. 


0). Achievers have higher Level of Interest scores than 
do under-achievers. 


6. A greater number of achievers than of under- 
achievers plan to attend college. 


7. The over-all attitude of the achievers toward school 
is more favorable than that of the under-achievers. 


Differences which were significant in the small sample 
only were: 


1. Under-achievers indicate poorer adjustment on the 
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School Relations section of the California Test of 
Personality than do achievers. 








2. Achievers are more Satisfied with their participation 
in student activities than are under-achievers. 
172 pages. $2.25. Mic 57-484 


THE CONSTRUCTION AND EVALUATION OF 
A TEST DESIGNED TO MEASURE AESTHETIC 
PERCEPTION OF TELEVISED DRAMA 


(Publication No. 18,768) 


Samuel Isaac Squires, Ed.D. 
Boston University School of Education, 1956 


Statement of the problem.-- The problem under investi- 
gation in this study is the development and evaluation of 
an instrument capable of measuring the varying degrees 
of a person’s aesthetic perception of televised drama. 

The instrument.-- A test was constructed utilizing pho- 
tographs taken of television plays and the simultaneous 
recordings of the dramatic dialogue. In Part I thirty-six 
items involved matching photographs and dialogues in a 
typical multiple-choice situation. The Part II items in- 
cluding forty-two scoreable points were composed of sets 
of six dialogues and six pictures to be selected in sequence- 
like fashion. 

Procedures.-- The photographs were contact printed 
and bound in test booklets. All the tests, scored manually, 
were administered by the author to 722 college students 
from six Greater- Boston institutions. 

The estimates of reliability for the test were deter- 
mined by: (1) the split-half method reenforced by the 
Spearman-Brown Prophecy formula, (2) the Hoyt formula 
by means of the method of analysis of variance, and (3) the 
test-retest comparison computed by the Pearson Product 
Moment correlation. 

The validity of the test was justified by: (1) the con- 
struction of the test items from “live” drama, (2) the com- 
parison of the performances on the test between students 
majoring in Drama and students majoring in other areas 
by means of the critical ratio and the bi-serial correla- 
tion, and (3) item analysis using the Walker-Cohen Proba- 
bility Tables for Item Analysis by Means of Sequential 

















Sampling. 

Conclusions.-- Part I and Part II of the test appear to 
be reliable measures of the concepts they are measuring 
as supported by: (1) the corrected split-half reliability 
coefficients of .86 for Part I, .75 for Part II, and .89 for 
the total test; (2) the Hoyt formula by the method of analy- 
sis of variance reliability coefficients of .76 for Part I, 

.65 for Part II, and .83 for the total test; and (3) the test- 
retest comparison reliability coefficients of .92 for Part 
I, .89 for Part II, and .95 for the total test. 

The validity of the test was justified by the development 
of the test items from actual televised drama and the ac- 
ceptance of fifty-five out of seventy-eight items in the test 
as discriminating at the five per cent level by means of 
item analysis. 

Further justification was indicated by statistically sig- 
nificant differences found in comparing students who had 
viewed television six or more hours per week (“cr” = 3.83), 











who had participated in seven or more plays (“cr” = 5.04), 
and had majored in Drama (“cr” = 15.26) as compared 
with other comparable groups. 

There were limited relations to the other variables of 
age, intelligence, and scholastic aptitude. The highest 
correlation (“r” = .24) found with reading comprehension 
would be expected since the test involved listening, which 
is a process closely akin to reading. Therefore, the con- 
clusion is made that the Test of Drama Appreciation, 

Part I and Part II, is a valid measure of drama appreci- 
ation. 

In the light of the above data and with experience gained 
in the administration of the test, it is concluded that the 
instrument has particular potential as a study procedure 
or exercise by college students to measure, interpret and 
analyze their own capacities to appreciate drama. The 
instrument appears to have promise as a tool for the study 
of dramatic perception and as a basis for further research. 
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THE CONCEPT OF THE HOME ECONOMICS 
TEACHER HELD BY HIGH SCHOOL STUDENTS 


(Publication No. 19,795) 


Margaret Knotts Barkley, Ed.D. 
University of Illinois, 1956 


The high school home economics teacher is one of the 
crucial elements in the recruitment of members for the 
profession. High school students’ opinion of the home 
economics teacher is important to her satisfaction in the 
teaching profession. Therefore, the purpose of this inves- 
tigation was to determine the synthesized concept high 
school students have of this teacher. 

In order to discover how students picture the home 
economics teacher, a free response instrument was de- 
veloped and administered to 393 students from three high 
schools. Boys and girls were asked to describe the fe- 
male teachers of home economics, English, business edu- 
cation and physical education in five different situations. 
From these free response answers, synthesized concepts 
of each type of teacher were constructed, and these con- 
cepts were then tested with other students. 

Students from twenty-five Illinois high schools co- 
operated in filling out the final instrument, What Are 
Women Teachers Really Like?. The investigator per- 
sonally administered the inventory to a majority of the 
student volunteers. Key phrases, including sections on 
appearance, classroom behavior and personal relations 
with others, were presented to the students, and in each 
section they double checked the four phrases best de- 
scribing each type of teacher. Responses from 796 boys 
and girls were analyzed to see if the views held by stu- 
dents were standardized and could be classified as stereo- 
types. Separate analyses were made to detect differences 
between boys and girls, students from large and small 
schools, and students who had had and those who had not 
had a home economics teacher. 
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The investigator found that high school students viewed 
the home economics teacher as enjoying class and out-of- 
class relationships with students, letting students plan 
some of their own activities, and being a confidante for 
personal problems. She was pictured as wanting her own 
methods used in class. Approximately two-thirds of the 
students believed that she would rather be a housewife than 
a teacher. Boys saw her as teaching only cooking and sew- 
ing while girls pictured her as teaching a broad, well- 
rounded program of family living. This difference was 


significant at the five per cent level. The use of the D sta- . 


tistic, a measure of the dissimilarity between profiles, re- 
vealed that the home economics teacher was most similar 
to the business education teacher in appearance and class- 
room behavior and most similar to the physical education 
teacher in her personal relations with others. 

Boys appeared to give indications that they were con- 
sistently less clear than girls in their ideas of the home 
economics teacher. Students from small schools had 
slightly clearer concepts about the home economics teacher 
than did students from large schools. No appreciable dif- 
ferences were noted between students who had had and 
those who had not had a home economics teacher for a 
class. The ideas that different groups of students had of 
the home economics teacher were so standardized as to 
be classified as a stereotype. This study appeared to have 
implications for recruitment and selection of students for 
the profession, for college curriculums and for in-service 
training. 165 pages. $2.20. Mic 57-486 


A STUDY TO DETERMINE A SOUND PATTERN 
OF TEACHER EDUCATION FOR TEACHERS 
FOR MODERN PUBLIC SCHOOLS OF A DEMOCRACY 


(Publication No. 19,449) 


James Kell Kearns, Ed.D. 
North Texas State College, 1956 


The problem of this study is to develop a sound pattern 
of teacher education that will produce teachers capable of 
functioning adequately in the modern public schools of a 
democracy. A modern public school is defined as a public 
school program that is based on facts resulting from sci- 
entific investigations in the fields of psychology, sociology, 
and related sciences; it is a program designed to produce 
personal and social integration. 


Procedures of Investigation 


In order to arrive at logical conclusions, it seemed ad- 
visable to divide the study into three major steps: the in- 
dividual and his society, public school education, and 
teacher education. 


The Individual and His Society 


This portion of the study was concerned with the ques- 
tion of whether inconsistencies and contradictions were 
prevalent in our current society and in modern man. It 
advanced the concept of the interaction of man with his so- 
ciety and of the effect that inconsistencies in each would 
have upon the disintegration of the other. It investigated 








ee 


whether our present educational practices contributed to 
this dilemma and whether these practices perpetuated this 
condition. This portion of the study was also concerned 
with the description of an integrating society and an inte- 
grating individual. It showed how the interaction of the 
two placed both on a progressively higher level of demo- 
cratic competency. Finally, it considered whether a new 
type of public education can educate for individual excel- 
lence and can contribute to democratic social evolution. 


Public School Education 





Facts resulting from scientific investigations in the 


fields of psychology, sociology, biology, and related sci- 
ences were utilized in determining the type of public school 
program necessary for personal and social integration. 


Teacher Education 





Step three dealt with determining the type of teacher 


necessary for desirable participation in the modern public 
school and the type of teacher education program that will 
produce those teachers. 


1. 


Some Established Facts From Investigations 


The Individual and His Society 








. Social integration exists only when a large majority of 


the people of a society have common basic values. 


. Personal integration can exist only when the individual 


has developed a philosophy of life based on non- 
contradictory values. 


. In a complex society common social thoughts are housed 


in institutions. 


Many of the institutions of American society show signs 
of disintegration. 


The American educational system is a social institu- 
tion. It is changing its relative position in a negative 
direction. 


Public School Education 





. The skillful teacher will be able to guide the student to 


a realization and acceptance of his needs and will be 
able to guide the student in planning his activities to 
satisfy those needs. 


. In the modern public school the major school and 


teacher goal will be to help the student to gain a high 
degree of proficiency in the competencies necessary 
for an integrating personality. 


. The integrating individuals will effect an integrating 


society. 


Teacher Education 





In order to function desirably in modern public schools 
of a democracy the teacher must have an integrating 
personality. 


. The configuration of personality is an interacting 


Gestalt of purpose areas of living. 
Conclusions 


A sound program of pre-service education for modern 
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public school teachers will involve the interacting pur- 
pose areas of living. 


9. It will produce teachers with integrating personalities. 


3. A sound pattern of pre-service education for teachers 
for modern public schools will be the purpose and prob- 
lems of the individual prospective teacher. 

216 pages. $2.80. Mic 57-487 


THE RELATIONSHIP OF PROFESSIONAL 
EDUCATIONAL COURSES TO THE PROFESSIONAL 
KNOWLEDGE OF PRE-SERVICE ELEMENTARY 
EDUCATION STUDENTS AT 
THE UNIVERSITY OF ILLINOIS 


(Publication No. 19,840) 


Eleanore Elizabeth Larson, Ed.D. 
University of Illinois, 1956 


The purpose of this study was to examine the relation- 
ship of professional education course content to University 
of Illinois pre-service elementary education students’ pro- 
fessional knowledge as measured by the Professional In- 
formation test of the National Teacher Examinations. 

The study involved 694 resident students registered for 
a minimum of eight semester hours of credit at the Univer- 
sity of Illinois during the 1955-56 school year. These pre- 
service elementary education majors had no prior in- 
service classroom teaching experience. 

The Professional Information test of the National 
Teacher Examinations published by the Educational Testing 
Service was administered to the population of the study. 
Total number of semester hours of University credit was 
obtained from official transcripts was the basis for deter- 
mining college class membership. Amount of total profes- 
sional education course credit was also obtained from the 
transcripts. 

Data to describe content of elementary professional 
education courses were secured by: (1) consulting Univer- 
sity files for official course descriptions and outlines; (2) 
submitting the above to the continuing instructor of each 
course; (3) requesting the instructor to make pertinent 
deletions and/or additions in terms of the primary empha- 
sis of the course content. 

The findings of this study are summarized as follows: 

The population of this study, including freshman through 
senior students, achieved scores slightly higher than na- 
tional norms based on senior students alone. 

For this population, a curvilinear relationship was 
found between test scores and hours of professional edu- 
cation credit, and the extent of this relationship is indi- 
cated by a correlation ratio 4, of .60. 

In general, an increase in test scores by intervals is 
directly associated with an increase in: 

(1) the per cent of upper classmen in the interval. 

(2) the mean number of hours of professional education 

credit. 

(3) the per cent of cases having completed a greater 

number of the professional education courses. 

These findings would seem to warrant the generaliza- 
tion that content in all professional education courses make 
some contribution to the students’ professional knowledge 





although the specific contribution of each course is not 
identified. 114 pages. $1.50. Mic 57-488 


THE CONSTRUCTION OF SPELLING TESTS 
FOR GRADES TWO THROUGH EIGHT 
BASED ON THE RINSLAND WORD LIST 


(Publication No. 19,496) 


John Edmund Martin, Ed.D. 
The University of Oklahoma, 1956 


Major Professor: Henry D. Rinsland 


This study involved the construction of two comparable 
forms of a spelling test for grades two through eight, 
basing the selection of items on the Rinsland vocabulary 
study. Spelling tests, as a rule, are based on a selection 
of words from both adult and children’s usage, whereas 
the Rinsland list is based entirely upon children’s word 
usage as found in their writing. 

The Hildreth method of choosing words as test items 
was utilized in this study, the criterion being total fre- 
quency of usage, as found in the Rinsland study rather than 
frequency at a particular grade level. The words with the 
highest total frequency were assigned to the lower grades, 
and the words with the lower total frequency were assigned 
to the higher grades. 

Test items were presented in multiple-choice form. 

In grades two and three the test items were dictated by the 
teacher. In all other grades the items were read by the 
subject. 

All words on the Rinsland list which had a use fre- 
quency of less than twenty-five were eliminated as possi- 
bilities for the spelling tests. This left a total of 6850 
words. Each word was placed on an IBM card and the 
cards arranged as to frequency of usage as shown on the 
Rinsland list (range: 284,145 to 25). 

Several widely used spellers were examined to deter- 
mine the number of words taught in each grade. These 
data provided the basis for determining the number of 
words to be included in the sample. 

A total of 3,760 words, those showing the highest fre- 
quency of usage, were retained. From this list 1400 words 
were selected by a method which sampled the entire list 
to comprise the initial items to be submitted to the stand- 
ardization population. 

Each of these words was then incorporated in a simple 
sentence and three spellings given. The subject had four 
possible answers for each item; to select one of the given 
spellings as correct, or to make a fourth choice indicating 
none as correct. 

The sentences were aligned to the spacing of the stand- 
ard IBM answer sheet to facilitate machine scoring. 

The tests were distributed by the California Test Bu- 
reau on a controlled stratified basis as designed by that 
firm. The sampling was controlled by these criteria: 

1. Grade level. A sample was drawn from each grade 
level, two through eight. 

2. Geographicalarea. The United States was divided into 
eighteen areas. Criteria for consolidation include: number 
of pupils enrolled in public schools, average expenditure 
per year per pupil, urban-rural characteristics, etc. 
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3. Size of city. 

4. Limiting factor in sample. Each school system was 
limited to sampling of.only one grade level. 

5. Basic pattern. Every grade level was to be repre- 
sented in each of the four population density categories in 
all eighteen cells. 

Of approximately twenty-three thousand forms distrib- 
uted, more than 30% were returned. 

An item analysis of all tests returned resulted in the 
elimination of 50% of these items, leaving each test at each 
grade level with a total of 50 items. 

Coefficients of reliability for each form of the test at 
each grade level ranged from .86 to .97 with one exception, 
6(B), which was .76. 

Norms were computed and raw scores converted to 
percentile rank for each form at each grade level. 

135 pages. $1.80. Mic 57-489 


A STUDY OF THE HEALTH BEHAVIOR 
POTENTIAL OF COLLEGE STUDENTS 


(Publication No. 19,578) 


Maxine Muri Miller, Ph.D. 
Northwestern University, 1956 


Supervisor: William G, Brink 


The primary task of the study was to investigate the 
amount and kind of factual knowledge exhibited by college 
students, as well as the extent to which factual knowledge 
is translated by college students into health behavior. 

The test instrument used to gather data consisted of 
112 units of three test items, each unit consisting of (a) a 
true statement of health fact, (b) a false statement of the 
same health fact, and (c) a behavior-eliciting statement 
examining practice concerning the health fact included in 
the unit. Consistently correct response to a unit of three 
related test items was required of respondents in order to 
score one point of a possible 112 points on the test. 

Two hundred twenty-four test instruments were com- 
pleted by Freshmen students and 224 test instruments were 
completed by Junior and Senior students enrolled ina 
variety of schools and colleges on the Evanston campus, 
Northwestern University, during the spring quarter, 1955. 
A total, therefore, of 448 test instruments were completed, 
and from them data were collected for this study. 

The reliability of the test instrument was established 
by the split-half method of determining the consistency 
with which the instrument gauged the ability of respondents. 

The validity of the test instrument was established 
through (1) the wide scope of topical materials from which 
test items were selected for inclusion in the test instru- 
ment, (2) judgment of proposed test items by thirty-eight 
health-education specialists as to the scope of overall 
health factual materials included in the test as a whole as 
well as the tendency of test items to elicit proposed re- 
sponses, and (3) internal consistency checking within the 
body of the test instrument. 

For convenience in the discussion of findings, topical 
materials included on the test instrument were grouped 
into ten broad areas of health; (1) Stimulants and Depres- 
sants, (2) Resistance Factors, (3) Human Reproduction, 
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(4) Nutrition and Digestion, (5) Consumer Education, (6) 
Hygiene of the Sense Organs, (7) Posture and Exercise, 
(8) Rest, Relaxation, and Sleep, (9) Obesity, and (10) Pre- 
vention of Specific Disorders. In terms of these broad 
areas of health, the following conclusions have been drawn 
from the data collected: 

Over half of the total group of 448 respondents showed 
consistent factual knowledge in nine of the ten health areas 
defined for use in this study. In the single area of Nutri- 
tion and Digestion, less than half of the group of 224 Fresh- 
men respondents exhibited consistent factual knowledge, 
while more than half of the group of 224 Junior and Senior 
students exhibited consistent factual knowledge in this area, 

A distinction was made, in this study, between health 
factual knowledge and real learning in health. Factual 
knowledge, in this instance, was measured by the ability 
of the student to respond correctly to true statements of 
health facts and as well to opposite, false counterparts of 
these statements. Real learning was measured, in this 
instance, by the ability of the student to indicate consistent 
knowledge of health fact and, in addition, to indicate inten- 
tion to behave in manners appropriate to best practice re- 
garding the health fact under examination. 

Since no more than sixty per cent of the total group of 
224 Freshmen students exhibited real learning in any of 
the ten health areas included in this investigation, and in 
only one area of health (Human Reproduction) did over 
sixty per cent of the total group of 224 Junior and Senior 
students exhibit real learning, it may be concluded that 
college students need increased opportunities for learning 
in health. 231 pages. $3.00. Mic 57-490 


AN ANALYSIS OF THE ORGANIZATIONAL PATTERNS, 
PURPOSES, AND CONTENT OF THE INTRODUCTORY 
COURSE IN THE PRE-SERVICE PROFESSIONAL 
EDUCATION OF TEACHERS 


(Publication No. 17,775) 


William Kay Ogilvie, Ed.D. 
Indiana University, 1956 


Chairman: H. T. Batchelder 


The Problem 


The study was concerned with the problem of deter- 
mining the organizational patterns, purposes, content and 
trends of the introductory course in the pre-service edu- 
cation of teachers. The various aspects of the introduc- 
tory education course were considered in the light of both 
present emphasis and desired emphasis. 


The Procedures 


A preliminary questionnaire survey was made of the 
280 colleges and universities accredited by the American 
Association of Colleges for Teacher Education to deter- 
mine the number of institutions that appeared to have an 
introductory type education course in the initial phase of 
their pre-service professional sequence and that desired 
to cooperate with the study. One hundred and fifty-eight 
institutions thus selected were sent a detailed questionnaire 
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and 137, or 86.7 per cent, returned these questionnaires 
in completed form. One hundred and twenty-eight of the 
returned questionnaires were determined to be usable. 

The 128 usable questionnaires were analyzed and con- 
clusions were drawn as warranted by the findings of the 
investigation. 


Conclusions 


On the basis of the findings of this study, the following 
conclusions were drawn: 

1. The prevailing practice in the majority of teacher 
education institutions is to use an introductory-orienting 
type of initial course in the pre-service professional edu- 
cation curriculum. 

2. More unanimity of thought seems to exist as to the 
purposes and content of the introductory course in educa- 
tion than is indicated in previous studies. 

3. The introductory-orienting type of initial course in 
the pre-service professional education curriculum is gen- 
erally required early in the students undergraduate pro- 
gram. 

4, The prevailing practice in the majority of teacher 
education institutions is to provide an introductory- 
orienting course that is common for both prospective ele- 
mentary and secondary teachers. 

9. The majority of introductory courses have incorpo- 
rated professional laboratory experiences as well as lec- 
tures into the activities of the course in an effort to make 
the course more meaningful to the students. 

6. In general, introductory course instructors huve 
found that the use of supplemental reading lists, resource 
speakers, films, and activities related to the group process 
effectively contribute to the attainment of course purposes. 

7. Introductory course instructors, in general, have 
accepted professional guidance as a legitimate function of 
the course. 

8. The selection function is effectively practiced ina 
small minority of introductory education courses. 

9. Although introductory course instructors recognize 
the need for adequate professional laboratory experiences 
in the course and have made those experiences a part of 
the course in the majority of institutions, the laboratory 
activities are functioning in a relatively small number of 
introductory education courses. 

10. Courses entitled Principles of Education, in general, 
have failed to develop introductory-orienting activities to 
the extent that other types of introductory courses have. 

206 pages. $2.70. Mic 57-491 


A COMPARATIVE STUDY OF THE PERFORMANCE 
OF WHITE AND NEGRO TEACHERS ON THE 
INDIVIDUAL ITEMS OF A STANDARDIZED TEST 
OF TEACHING COMPETENCE 


(Publication No. 20,011) 


Ernest Clifford Phillips, Jr., Ed.D. 
University of Georgia, 1956 
Supervisor: Dr, James E, Greene 


I. PURPOSE OF THE STUDY 


The purpose of the study was (1) to determine the ex- 
tent to which white teachers differ significantly from Negro 





teachers in their responses to the 299 individual items of 
a widely used measure of teaching competence and (2) to 
determine the extent to which successful responses to 
certain test items on which there were significant inter- 
racial differences were associated with given items of 
data about individual teachers. 


Il. PROCEDURES 


The standardized test of teaching competence was ad- 
ministered to 855 teachers (542 whites, 313 Negroes) in 
a large school system in the Southeastern United States 
early in 1956. Data for the study were obtained from the 
individual teacher’s Test answer sheet, from the official 
records, and from certain specially designed instruments. 

The comparisons of interracial responses to each of 
299 Test items were made according to the following types 
of responses: (1) “correct” responses as defined under 
two conditions, (2) “omit” responses, (3) total “incorrect” 
responses, and (4) choices of a particular incorrect op- 
tion. Analyses of the relationships between successful 
responses by white and Negro teachers to nine particular 
test items and certain specified characteristics of teachers 
were also made. 

All findings were subjected to conventional tests of 
statistical significance. 


Ill, FINDINGS 


Responses to Individual Test Items 








“Correct” responses. Under Condition A, percentages 
of “correct” responses were based on all responses. Un- 
der Condition B, percentages of “correct” responses ex- 
cluded items not attempted. Under both of these conditions 
of comparison, the white teachers demonstrated superior 
performance to the Negro teachers (i.e., whites excelled 
Negroes on 274 of the 299 Test items under Condition A 
and on 211 items under condition B). Also, on all the sub- 
tests the whites consistently performed better than the 
Negroes under both Conditions A and B. Under Condition 
B, the number of test items favoring the whites and the 
mean difference in per cents were somewhat lower than 
under Condition A, even though marked white superiority 
was found under both conditions. 

“Omit” responses. Negroes omitted 273 of the 299 test 
items by significantly larger percentages than did whites. 
Negroes also omitted more items on each of the sub-tests 
than did whites. 

“Incorrect” responses. Even though Negro teachers 
had a slightly larger per cent of total “incorrect” re- 
sponses to items than did whites, Negro teachers had rela- 
tively fewer incorrect responses to items on which differ- 
ences in per cents were statistically significant. 

Choices of a particular incorrect option. A rather de- 
tailed analysis of the choice of “incorrect” options was 
made when option 1, 2, 3, 4, or 5 was the “correct” re- 
sponse. In general, these analyses revealed that there 
were no marked interracial differences as to the selection 
of the various incorrect options. 























Relation Between Successful Responses to Certain Items 
and Certain Characteristics of Teachers | 











From the analyses of the relationships between the 
twenty-five teacher characteristics and success on the 
nine selected items of the Test, it appeared that the 
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relationship was independent of whether or not the whites 
did better than the Negroes on the items or the Negroes 
did better than the whites. 239 pages. $3.10. Mic 57-492 


AN APPRAISAL OF SELECTED ASPECTS OF 
THE UNDERGRADUATE TEACHER EDUCATION 
PROGRAM FOR SECONDARY SCHOOL TEACHERS 
AT THE UNIVERSITY OF KENTUCKY 


(Publication No. 17,788) 


Helen Miriam Reed, Ed.D. 
Indiana University, 1954 


The problem upon which this report is based was a 
follow-up of a 33 per cent random sample of former stu- 
dents who graduated from the University of Kentucky in 
1950, 1951, 1952, or 1953, and who were teaching academic 
subjects in secondary schools in Kentucky. This study was 
conducted in order to obtain data which might be used in 
improving the undergraduate teacher education program at 
the University of Kentucky. 

Interview guides were prepared and used with the 46 
oeginning teachers who were selected to participate in the 
study and the 31 principals of the 18 county and 13 inde- 
pendent public schools in which the beginning teachers 
were teaching. At least one class taught by each of the 
24 men and the 22 women was visited. 

Most of these teachers were teaching in medium size 
secondary schools widely distributed throughout Kentucky 
and located in rural and urban communities. These schools 
were junior and senior high schools and schools organized 
on the basis of grades 9-12 and grades 1-12, These schools 
were organized on a six period a day schedule and the ma- 
jority of these beginning teachers had a normal teaching 
load consisting of five periods plus extracurricular re- 
sponsibilities. 

The age range of these beginning teachers was from 20 
to 45, the mean age for the total group was 26.4 years, and 
most of them were married. They were teaching a total of 
31 subject combinations and 18 were teaching at least one 
subject outside their major and minor teaching fields. 
Fourteen of these were teaching in a core curriculum in 
which social studies and English always appeared. 

As a group, these beginning teachers encountered a 
large number of difficulties most of which were difficulties 
relating, for the most part, to instructional activities. The 
beginning teachers reported a far greater number of dif- 
ficulties than did their principals and they also reported 
more of their difficulties to be very serious than did their 
principals. These teachers reported that they received 
more help from other teachers than they did from their 
principals in attempting to solve their difficulties. 

Among the services offered by the University of Ken- 
tucky which apparently met the needs of most beginning 
teachers at the time they were undergraduate students 
were the services which provided cultural, library, rec- 
reational, and physical health facilities. They expressed 
the need for far more personal and vocational guidance 
when they were undergraduate students at that institution. 

In the judgment of these beginning teachers, some 
courses in the professional sequence were more valuable 
than others. Those which were most valuable were those 


ees 


in which beginning teachers, as undergraduate students at 
the University of Kentucky, had opportunities to observe 
pupils, participate in teaching activities, and work with 
boys and girls through community agencies. The least 
valuable courses were those in which the lecture method 
was used exclusively. 

Continued professional growth of these beginning 
teachers was evidenced by the extent to which they regu- 
larly attended professional meetings, subscribed for pro- 
fessional magazines, planned to remain in teaching, and 
continued advanced professional study; however, a greater 
proportion of men than women participated in these ac- 
tivities. 

These beginning teachers recommended more observa- 
tions and participation prior to student teaching, full-time 
student teaching, and student teaching in more than one 
subject for the improvement of the undergraduate teacher 
education program for secondary school teachers at the 
University of Kentucky. 269 pages. $3.50. Mic 57-493 


A COMPARATIVE STUDY OF THE EFFECTIVENESS 
OF FILMSTRIPS AND FLAT PICTORIAL MATERIAL 


(Publication No. 17,789) 


Newton Gordon Sprague, Ed.D. 
Indiana University, 1955 


Chairman: G. T. Somers 


The Problem 


The purpose of this experimental investigation was to 
test the validity of the statement that effective use could 
be made in the classroom of the illustrations which ap- 
pear in free and inexpensive sources. 


Procedure 


The following factors were used in the experiment: 
(1) an appropriate commercially made filmstrip, (2) 
teacher-made visual aids constructed from illustrations 
found in magazines and merchandise catalogues, (3) a 
committee of science educators to judge the degree of 
duplication between the visual aids, (4) subjects of the ap- 
propriate grade level, (5) eight equated method groups, 
(6) an informational achievement test, (7) standardized 
filmstrip projection procedure, (8) standardized technique 
for presentation of the flat pictorial material, and (9) sta- 
tistical analysis. 


Conclusions 


Giving due recognition to the limitations of the study, 
the author considers the following conclusions to be justi- 
fied: 

1. There is no significant difference in the ability of 
sixth and seventh grade boys to learn factual scientific in- 
formation similar to that given in the filmstrip, Machines 
For Daily Use, whether the visual aid presenting the in- 











formation is a commercially made filmstrip, an organized 
collection of free and inexpensive flat pictorial material 
matched to the commercially made filmstrip in factual 
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information and verbal content, a filmstrip which is photo- 
graphed from the collection of flat pictorial material, or 

a combination of teacher-made filmstrip and the collection 
of flat pictorial material. 

2. There is no significant difference in the ability of 
sixth and seventh grade girls to learn factual scientific in- 
formation similar to that given in the filmstrip, Machines 
For Daily Use, whether the visual aid presenting the in- 
formation is a commercially made filmstrip, an organized 
collection of free and inexpensive flat pictorial material 
matched to the commercially made filmstrip in factual in- 
formation and verbal content, a filmstrip which is photo- 
graphed from the collection of flat pictorial material, or 
a combination of the teacher-made filmstrip and the col- 
lection of flat pictorial material. 

3. There is reliable evidence that learning of scientific 
subject matter results from the use of projected and non- 
projected flat pictorial material. 

4. There is reliable evidence that the flat pictorial 
material method, the teacher-made filmstrip method, and 
the teacher-made filmstrip and flat pictorial material 
method did produce statistically equal group gains for the 
higher level subjects and the lower level subjects. It is 
logical to assume that this equality is due to a large ex- 
tent to the use of pictures which were selected for their 
educational value, environmental approach, and appropri- 
ate grade level. 

9. There is reliable evidence that the commercially 
made filmstrip method did produce larger group gains for 
the higher level subjects than it did for the lower level 
subjects. It is logical to assume that this difference is due 
to a certain extent to the use of drawings in place of photo- 
graphic reproductions in the individual frames of the com- 
mercially made filmstrip. 

6. There is a wide variety of pictures in magazines 
and catalogues which, when used properly, can duplicate 
the information presented in commercially prepared 
visual aids. 








Recommendations 


Recommendations are as follows: (1) further research 
with a longer period of experimentation and larger num- 
bers of visual aids. (2) a study dealing with filmstrip cap- 
tion size and placement. (3) a study of the factors related 
to artistic drawings, photographs, and cartoon drawings. 
(4) research concerning the best order of presenting flat 
pictorial material in the classroom. 

156 pages. $2.05. Mic 57-494 


CONSIDERATIONS IN SELECTING, DEVELOPING, 
AND VALIDATING LABORATORY EXPERIENCE UNITS 
IN GENERAL BIOLOGY FOR PROSPECTIVE 
ELEMENTARY SCHOOL TEACHERS 


(Publication No. 19,452) 
B. John Syrocki, Ed.D. 
North Texas State College, 1956 


The problem with which this study is concerned is to 
develop techniques for the selection, development, and 
validation of laboratory experience units in general biology, 





a procedure that could be used by college instructors to 
develop units of laboratory experience for undergraduate 
elementary education majors. 

The procedure for this study consisted of the following 
six major steps: 


1. Formulating a validated list of principles of general 
biology which was considered technically accurate 
and covered the field of general biology. 


2. Determining the comparative value of a list of prin- 
ciples of general biology for the prospective ele- 
mentary school teachers to understand in order to 
teach about plants and animals, as judged by a select 
group of fifty-six elementary school teachers. 


3. Formulating a list of criteria for the selection and 
development of laboratory experience units in gen- 
eral biology. 


4. Developing laboratory experience units in biology 
in terms of eight criteria. , 


0. Developing a four-point rating scale for the evalu- 
ation of eight experience units in biology. 


6. Validation of eight experience units by a jury of 
college biology teachers. 


The rating form for the evaluation of principles, con- 
sisted of 106 statements of principles that were cate- 
gorized into ten content areas of biology, and utilized a 
three-point rating scale. The reliability of the scale 
values was determined by computing the Pearson’s 
product-moment coefficient by the split-half method, and 
correcting for length by the Spearman- Brown formula. 
Additional evidence of consistency of the judgments of the 
jury was obtained by computing the average index of im- 
portance for each principle at the end of a certain number 
of returns, beginning with eighteenth return, and noting 
whether or not changes in the index occurred. 

To illustrate the development of laboratory experience 
units in biology, eight criteria were developed as guides 
and eight principles which received the highest rating 
were selected for development. The validation of the units 
was in terms of the extent to which the criteria were con- 
sidered in the development of the units. 

The conclusions of this study are as follows: 

1. A technique was developed, which by example, was 
instrumental in satisfactorily guiding the development and 
validation of laboratory experience units in general biology 
for elementary education majors. 

2. There was strong agreement among a select jury 
of elementary school teachers as to the importance of un- 
derstanding certain principles of biology in order to teach 
about plants and animals. The reliability of the scale 
values for the principles in each of the ten content areas 
of biology was 0.92, or better. 

3. The following served as adequate bases for select- 
ing a jury to evaluate a list of principles of biology: (a) 
Recommendation of elementary school teachers by leaders 
in the field of elementary science education, and (b) Evi- 
dence of a strong interest in elementary science by pub- 
lishing articles in educational periodicals and/or maga- 
zines. 

4. Indices of importance were most useful in ranking 
principles of biology, and deciding as to the acceptability 
of a laboratory experience unit in biology. 
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9. Five college instructors is an adequate number of 
judges to validate laboratory experience units in biology. 
6. The eight criteria for the validation of the experi- 
ence units were sufficiently clear and concise to enable 
the jury to proceed with the validation of the units. 
198 pages. $2.60. Mic 57-495 


EDUCATION, THEORY AND PRACTICE 


EDUCATION AND THE POLITICS OF ELIJAH JORDAN 
(Publication No. 19,796) 


Zolo George Barnett, Ed.D. 
‘University of Illinois, 1956 


To assert that society is now corporate and that educa- 
tion must be in accord with that reality has become com- 
mon. The meaning of “corporate,” however, is debated 
with the differences in definition expressing different con- 
ceptions of cultural reality. Philosophies as opposed as 
democracy and totalitarianism have been identified as cor- 
porate political theories. Jordan’s corporatism, which is 
critical of these positions, purports to afford insight into 
the nature of cultural reality. The problem of the disser- 
tation is to discover the educational significance of his 
politics and to appraise the worth of his theory. 

According to Jordan, all issues of modern culture are 
questions as to the nature of individuality, and the ordering 
of the public life depends upon a rejection of subjective 
conceptions now dominant and the development of an objec- 
tive or corporate view. The theory of individuality as cor- 
porate is a theory of embodied mind or will. Mind or will 
objectifies into permanent forms and thus develops institu- 
tions which once established develop propulsive powers of 
their own. This corporate or institutional will is the basis 
of such order as is now present in practical affairs and of 
such higher order as may be achieved. Jordan calls for a 
Copernican Revolution in social thought which would aban- 
don explanation in terms of the will of the natural person, 
whether in individual or group form, and would substitute 
instead corporate will as the trend or momentum of insti- 
tutions. Culture is objective or institutionalized mind or 
will, and the state as the status of institutions is the state 
of culture. 

Some of the implications of Jordan’s politics for educa- 
tion are: (1) to be harmonious with the spirit and body of 
the constitution, education must abandon the individual and 
group conceptions and adopt the corporate conception which 
renders cultural reality intelligible and thus provides the 
possibility of an education that would develop intelligence, 
(2) the constitution is both stable and dynamic, hence edu- 
cation cannot be fixed but must be continuously examining 
itself and the political order with the view of suggesting 
principle in accord with changing conditions, (3) an objec- 
tive politics must sustain and be sustained by universal 
education which means not only that education must be 
available to all but that culture at its highest possible level 
must be the universal medium of the individual; the main- 
tenance, extension and order of culture are the fundamental 
responsibilities of the state to education and since the 
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cultural whole makes the man, the state is the great edu- 
cator, (4) education has cultural rather than social foun- 
dations with educational authority ex officio, that is, in- 
hering in its office and object as a good within the whole 
good rather than in persons however many, (5) education 
must be divested of private interest and appropriated to 
public end; politics maintains the autonomy of institutions 
and moralizes them by “publicizing” their acts, (6) a 
world state is envisaged with world aid and world control 
of education as of all institutions; control is conceived as 
guidance by reason on behalf of each of the institutional 
acts and their objects in the order of the whole. 

If education is to be in accord with cultural reality, 
that is, with the constitution of modern society as corpo- 
rate, an objective politics is necessary. Jordan’s theory 
is worthy of continuing study for it is a distinguished ef- 
fort to provide such a politics of and for all the acts of 
man. 371 pages. $4.75. Mic 57-496 





A STUDY OF THE RELATIONSHIP OF EDUCATION 
TO SOCIAL GROUP WORK THROUGH 
AN ANALYSIS OF THEORY AND PRACTICE 


(Publication No. 17,793) 


Irving Canter, Ed.D. 
University of Maryland, 1956 


Supervisor: Associate Professor Ira J, Gordon 


This study examines the growing affinity between edu- 
cation and social group work in four areas: philosophy, 
goals, mental hygiene and method. The literature of both 
fields is explored and the statements of group workers 
and educators are compared. Using principles on which 
there is agreement as guideposts, the practice of one group 
work agency (the B’nai B’rith Youth Organization) is 
studied for materials illustrating the theoretical presen- 
tation. 

Illustrative material for the exploration of the philos- 
ophy of BBYO covers the following: 

1. The inherent value of human beings is important. 

2. Committment to the democratic process. 

Specific educational goals illustrated include: 

1. Self Development Goals: knowledge and informa- 
tion; skills and talents; expanded interest range; sense 
of values; ego development; developed integrative powers; 
proper health habits. 

2. Human relations goals: relationship and group 
membership skills; citizen participation. 

3. Developmental Tasks: acceptance of sex roles and 
the changing physical self; new orientation to age mates 
of both sexes; emotional independence from parents and 
other adults; techniques and information for intelligent 
citizenship; developing ethical and religious concepts and 
values. 

4. Self- Adjustment Goals: sense of personal worth 
and adequacy; insight into own problem behavior; ability 
to function in groups and maintain social relationships. 

9. Goals involving minority status: helping Jewish 
youth understand and accept themselves; building atti- 
tudes which will foster better intergroup relations. 

6. Goals involving the group-as-a-whole: developing 
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elementary procedures and self-direction, self-control; 
encouraging communal involvement. 

The following mental hygiene principles were con- 
sidered: 

1. The overall atmosphere: warm and friendly emo- 
tional atmosphere; proper physical setting. 

2. Soundly grounded attitudes and information: sound 
basic assumptions to guide positive attitudes; scientific 
information and method to guide workers. 

3. Basic needs are met. 

4. There is sensitivity to special tasks facing members. 

5. Learning principles are recognized: activities 
based upon interests; level of individuals and the group- 
as-a-whole considered. 

6. Handling adjustment problems: focusing on prob- 
lems; developing guidance programs. 

The following aspects of the group work method were 
studied: 

1. The activity stream: Self-direction; mechanics of 
and basic processes in the project method. 

2. The emotional stream: nature of the interaction 
(social) process; self-processes and group processes as 
dynamics of the social process. 

3. The group worker: his tools and the roles he plays. 

4. Supportive activities in the agency: record keeping; 
supervision; group meetings and training programs. 

The paper concludes that group work and education 
were always closely related, and recent developments in 
both fields have brought them even closer together. Differ- 
ences in setting requires both groups of professionals to 
make different adaptations and develop new techniques for 
carrying out the same philosophy, and goals and using the 
same mental hygiene approach and method. It is clear that 
an exchange of insights and techniques will be profitable to 
both groups of professional workers. 

The illustrative material cited indicates that a youth 
serving agency using the group work method, can put into 
operation all of the basic principles of educational philos- 
ophy, goals, and method and can utilize the concepts of 
mental hygiene. 303 pages. $3.90. Mic 57-497 


PROFESSIONAL RESPONSIBILITIES OF ENGLISH 
TEACHERS AND CONDITIONS OF INSTRUCTION 
IN CALIFORNIA SECONDARY SCHOOLS 


(Publication No. 19,921) 
William John Dusel, Ph.D. 
Stanford University, 1956 


The problem 





The widespread public criticism of the way English 
was being taught in the public schools of California and the 
inability of many, if not most, secondary-school graduates 
to read and write well enough to satisfy parents, please 
employers, or pass college-entrance examinations in Eng- 
lish composition indicated the existence of a serious in- 
compatibility between public expectation, administrative 
policy, teacher practice, and pupil achievement in the Eng- 
lish programs of California secondary schools. 


Purpose of the study 
A state-wide descriptive survey was proposed and 








sponsored by the California Association of English Coun- 
cils, and assigned to the writer, in hopes that an exami- 
nation of the professional responsibilities of English 
teachers and existing conditions of instruction in California 
secondary schools would make clear some of the causes 

of unsatisfactory achievement of pupils and indicate the 
kinds of changes necessary to improve the teaching of 
English. It. was believed that revisions in English teachers’ 
work loads and conditions of instruction could be recom- 
mended and justified only if primary concern were shown 
for the quality of the educational product--a literate 
secondary-school graduate. 


Method of the study 








An initial hypothesis was proposed: secondary-school 
English teachers were expected to do more than could be 
done effectively in a standard work week. Four hundred 
and thirty-one experienced English teachers, most of them 
English majors and members of professional English coun- 
cils, reported facts, offered opinions, and described teach- 
ing conditions in 200 different secondary schools through- 
out the State. They also read, marked, and graded a 
sample written composition and reported the time required 
for the process. Their marking techniques were analyzed 
and rated on an original 12-point scale, after which time 
norms were compiled for various kinds of marking. 


Results of the study 

The study determined the assigned and implied re- 
sponsibilities of these English teachers. It next deter- 
mined what the effective carrying out of one of their re- 
sponsibilities--the teaching of writing--would entail if 
English teachers did all that they, and other authorities on 
teaching English, believed was necessary in order to bring 
most pupils, not merely the gifted, to satisfactory compe- 
tence in writing by the time they finished secondary school- 
ing. Effective supervision of one pupil’s writing develop- 
ment was found to require approximately 10 minutes of 
the teacher’s time, after school hours, each week. Super- 
vising the writing of the number of pupils in the median 
pupil load (144) would have required 24 hours of the 
teacher’s after-school time. The number of pupils taught 
daily was shown to be a most significant factor in deter- 
mining the English teacher’s work load. 

An examination of the amounts of time which the Eng- 
lish teachers reported spending on the marking of their 
pupils’ compositions revealed that they were spending less 
than half of what a thorough job would have demanded. Yet 
their work weeks were already excessive. The need for a 
marked revision of the customary English teacher-pupil 
ratio was indicated. 

The study found evidence of a number of obstacles or 
hindrances to the teaching of English in the schools: in- 
complete curricular planning, lack of faculty cooperation 
in maintaining the language standards held in English de- 
partments, frequent interruptions of classroom teaching, 
and meager provisions for the comfort and relaxation of 
teachers on the job. 





Conclusions 

The California secondary-school teachers represented 
in the survey were being expected to teach so much to so 
many that a work week of more than 60 hours would have 
been necessary to do effectively all that was expected of 
them. Furthermore, many were attempting to teach 
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English under conditions of instruction which were making 
their work unnecessarily difficult and unproductive. A 
number of changes in teaching technique, administrative 
policy, and teacher-education were recommended. 

410 pages. $5.25. Mic 57-498 


AN INVENTORY OF THE CONCEPTS OF 
ADJUSTIVE GUIDANCE WHICH 
HOMEROOM TEACHERS SHOULD POSSESS 


(Publication No. 19,636) 


Charles Elmer Lyle, Ph.D. 
University of Pittsburgh, 1956 


This study is an attempt to provide secondary-school 
teachers, counselors, curriculum-makers in teacher- 
training institutions, and those responsible for in-service 
training programs with an inventory of concepts of adjus- 
tive guidance which homeroom teachers should possess if 
they are to function effectively as guidance personnel. 

By carefully analyzing the guidance literature published 
between the years 1928 and 1955 inclusive, a list of 1482 
concepts was obtained and classified under 15 categories. 
The processes of telescoping and condensing were used to 
reduce this number to 257 concepts which still contained 
the essence of the untreated data. Since the entire pro- 
cedure had been subjective in nature, the inventory of con- 
cepts was then submitted by mail to two juries of experts 
—one comprised of college teachers of guidance courses, 
the other of secondary-school counselors and supervisors 
of counselors. The accompanying directions requested 
each juror to use the letter symbol H if he believed the 
homeroom teacher should possess the concept, C if he 
deemed the concept to be properly held by the counselor 
but too specialized to expect of the homeroom teacher, and 
D if he doubted the truth or accuracy of the concept. 
Jurors were not requested to give reasons for their choices 
nor were they asked to offer additional concepts. 

Answer sheets were received from 11 college teachers 
and 11 counselors and supervisors of counselors; they 
were residents of ten states. The significant findings may 
be summarized as follows: 





1. The number of H responses by both juries was five 
times greater than the number of C responses. This 
would strongly indicate that there was far more 
agreement than disagreement among the jurors that 
the homeroom teacher should possess the concepts. 


The truth or accuracy of only four concepts was 
doubted by more than a third of the jurors. 


. There were 240 concepts (93 per cent of the total) 
that were marked H by more than 50 per cent of the 
jurors. 


As individuals, the jurors varied widely in the evalu- 
ation of the concepts. Among the college teachers 
the use of the letter H ranged from 30.7 per cent up 
to 99.6 per cent, and among the counselors and su- 
pervisors the range extended from 49.8 per cent to 
96.8 per cent. Nine of the 11 college teachers and 
ten of the 11 counselors and supervisors rated 63 or 
more per cent of the concepts with an H. 





a 


0. The average number of concepts which homeroom 
teachers should possess, according to the jury of 
college teachers, is 197, or 77 per cent, of the total 
number of concepts submitted in the inventory. 
According to the jury of counselors the average num- 
ber is 211, or 82 per cent, of the total number of 
concepts in the inventory. 


The findings above seem to warrant the following con- 
clusions: 


1. The inventory developed in this study represents a 
rather accurate set of basic ideas and generaliza- 
tions in the field of adjustive guidance. 


2. The inventory provides a fairly valid list of con- 
cepts of adjustive guidance which homeroom teachers 
should possess. 


Within the ranks of both college teachers and coun- 
selors there is a wide range of opinion as to the ex- 
tent to which homeroom teachers should participate 
in the guidance function. 


A large majority of the college teachers and coun- 
selors who served as jurors in this study would 
place heavy responsibility on homeroom teachers 
for adjustive guidance. 


. Counselors--as a group--have the same point of 
view as do college teachers, concerning the re- 
sponsibilities of homeroom teachers for the guidance 
function. 123 pages. $1.65. Mic 57-499 


EVALUATION OF THE USES OF COMMERCIAL 
TELEVISION AS AN AUDIO-VISUAL AID IN 
THE TEACHING OF SOCIAL STUDIES IN 
SELECTED PUBLIC SECONDARY SCHOOLS 
IN THE CHICAGO AREA 


(Publication No. 19,022) 


Victor Dale McDowell, Ph.D. 
Northwestern University, 1956 


Chairman: Joe Park 
PURPOSE 


The purpose of this study was to evaluate the use of 
commercial television as an audio-visual aid in the teach- 
ing of social studies in selected public secondary schools 
in the Chicago area. More specifically the study involved: 
(1) an examination of the findings of related literature, 

(2) an inquiry into how social studies teachers in the area 
were uSing television, (3) a comparison of their practices 
with accepted principles for using audio-visual aids, (4) a 
study of the preparation and background of teachers to 
identify factors which might prompt some to use and others 
to disregard television, and (5) analyzing commercial 
television programs to discover whether they were suf- 
ficient in number and appropriate in subject matter. 


METHOD 


A seven-page questionnaire, containing 130 items, was 
devised and mailed to 621 social studies teachers in 92 
public secondary schools in the Chicago area. There were 
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296 valid replies received, representing approximately 47 
percent of the teachers contacted. The questionnaire 
covered teachers’ academic backgrounds, teaching experi- 
ence, aS well as personal and classroom use of television. 

Commercial television programs on Chicago stations 
from September 4 to December 31, 1954 were studied by 
consulting TV Guide. A total of 245 programs related to 
the social studies was found. In addition to a quantitative 
analysis, the television programs were judged as to ap- 
propriateness for use in courses of study in United States 
history and Civics. 





FINDINGS 


The television programs studied were found to be ade- 
quate in number and appropriate as to subject matter both 
in timing and program content. Two factors were dis- 
covered which might have contributed to a limited use of 
these programs: first, listings were not always sufficiently 
detailed to provide teachers with ample advance informa- 
tion; and second, large areas of social studies subject 
matter were not covered in television programs while con- 
siderable concentration appeared in others. 

Teachers as a group were reluctant to bring television 
into their homes. Seventy-seven percent of the teachers 
reported they had television in their homes whereas 97 
percent of the general public have television in their homes. 
Teachers also spent less time viewing television than the 
general public. The majority of these teachers reported 
that they view television less than 14 hours a week as com- 
pared with the 21.2 hours spent by the average adult. 

Less than one-third of the teachers reported that they 
used television as a definite part of the learning experi- 
ences planned for their students. 

In using audio-visual materials it is reeommended by 
authorities that teachers be sure: 


(1) the use of the specific device is justified. 

(2) of their specific and general objectives. 

(3) there has been proper preparation of the class. 
(4) there is a satisfactory follow-up experience. 
(5) to evaluate the audio-visual material itself. 

(6) to evaluate the results on the students. 


With the exception of the principle of evaluating the 
material itself, the group which used television as a part 
of the learning situation practiced the foregoing recom- 
mended principles. 

An analysis of the educational background, teaching ex- 
perience, and television viewing habits indicated that these 
teachers who planned the use of television had had more 
courses in methodology, a broader training in the social 
sciences, taught two or more of the social studies, and 
viewed television more frequently. 


RECOMMENDATIONS 


It is recommended that schools provide in-service 
training for their faculties in the understanding and use of 
television as an audio-visual aid. It is recommended that 
teachers (1) become more familiar with television pro- 
grams, (2) attend courses in universities or colleges 
treating of the subject of education and the mass media of 
Communications, and (3) follow the principles of use for 
audio-visual materials when using television. 


SUGGESTIONS FOR FURTHER RESEARCH 
Both the methods of conducting this study and the con- 





clusions arising from it are suggestive of further re- 
search. A more intensive study might be made of the fac- 
tors which make a teacher successful in the educational 
use of television. Another line of research could be an 
exploration of the possibility that television adds to the 
reality of learning and decreases verbalism. 

259 pages. $3.35. Mic 57-500 


AN EXPERIMENTAL STUDY OF THE EFFECTS 
OF COUNSELING IN FRESHMEN HALLS 


(Publication No. 17,030) 


Christine P’Simer, Ed.D. 
The Florida State University, 1956 


The problem of this study of effects of counseling with 
freshmen college women in residence can be stated thus: 
Can the outcomes of the effect of an independent variable 
of “more intensive counseling” in a residence hall result 
in modification of individual behavior which can be meas- 
ured by the use of appropriate methods of assessments ? 

In order to answer this question a purposive sample of 
students was identified by extreme scores on the Emo- 
tionality aspect of the M.P.S. This group was subsequently 
divided into an Experimental and Control Group by the use 
of pre and post M.M.P.I. scores. The Experimental Group 
(N=12) received a program of “more intensive counseling” 
while the Control Group (N=11) received only incidental 
counseling, normally available to all residence hall stu- 
dents. Determination of the difference between the equated 
groups on the M.M.P.I. at the conclusion of the experiment 
constituted one approach to studying the effects of intensive 
counseling. Another approach in ascertaining behavior 
change due to counseling was the analysis of selected case 
study data. 

The study took place at Florida State University during 
the school year 1955. The study contains analysis of 11 
statistical tables which summarize objective group data, 

) illustrations of materials and methods used in individual 
appraisal and assessment of personality problems, and 5 
case studies of students in the Experimental Group. Ex- 
cerpts from mechanically recorded interviews are used 
to show behavior changes in the Experimental Group. The 
study presents the use of the M.M.P.I. and the projective 
House Tree Person personality tests. 

Although no significant statistical difference was noted 
between the Experimental Group and the Control Group, 
there is some Slight indication that individuals did tend to 
move in the direction of the normal range on the M.M.P.I. 
Also there is evidence that the use of a projective tool for 
further understanding the personality needs of students 
can be an aid to the counselor. There is evidence of stu- 
dent satisfaction with counseling as a result of medical, 
psychological, educational and vocational referrals to 
services within the Division of Student Welfare in the Uni- 
versity. It is evident that the residence counselor working 
in the personal-social area has the opportunity to be of 
service through counseling in the residence hall due to the 
unique nature of this service. There is also some evidence 
that students who received the “more intensive counseling” 
were able to resolve certain problems in the freshman year 
which resulted in their planning to return to the University 
the following year. 229 pages. $3.00. Mic 57-501 
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A COMPARISON OF THREE TECHNIQUES INVOLVING 
THE USE OF VISUAL EDUCATION PROCEDURES 
IN THE DEVELOPMENT OF ENTOMOLOGICAL 
VOCABULARY IN SECONDARY SCHOOL SCIENCE 


(Publication No. 17,351) 


Doris Kathryn Mae Gnauck White, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Burton W. Kreitlow 


I, Statement of the Problem: 
The purposes of this investigation were to determine: 


A. Which of three combinations of projection techniques 
is most effective in the learning of an entomological 
vocabulary ? 


B. Are any of the methods more effective with boys 
than with girls? 


C. Are any of the methods more effective with farm 
children than with non-farm children? 


Ninth grade General Science students in six rural high 
school classes of Wisconsin constituted the population. 


II, Procedure: 
The three combinations of visual aids tested were: 


1. Pictograph ( Keystone - modified opaque projector ) 
and standard slide projector ( Bausch and Lomb 
Baloptican, 3 1/4 by 4 inch slides ) 


2. Microprojector ( Bausch and Lomb Triple Purpose 
Micro Projector ) and Pictograph 


3. Standard slide projector and microprojector 


Classes studied were selected by random methods from a 
list of eligible classes as determined from the records of 
the Wisconsin Department of Public Instruction. 


Pilot testing was done with similar students to determine 
entomological words which were unfamiliar to ninth grade 
children. 


In the six classes of the experiment 147 students partici- 
pated. They were given multiple choice and fill-in-the- 
blank pretests on Mondays prior to the teaching of the vo- 
cabulary. The classes were taught by means of the three 
selected combinations of visual aids on Tuesdays, Wed- 
nesdays and Thursdays in a rotational system. On Fridays 
two accomplishment tests were given similar to those 
given Mondays. One month later tests identical to those 
given Fridays were administered for retention purposes. 


Terms were sorted from each student on the basis of 
teaching method used on the particular day the term was 
taught. An Analysis of Variance was made to determine 
“within” and “among” differences for the various methods 


as applied to girls versus boys, and farm children versus 
non-farm children. 


An F Test was applied to see if the differences obtained 
were significant. 


Ill. Results: 


The results of the Analysis of Variance for each test for 
the boys, the girls, the farm children and the non-farm 
children all produced F scores which are not significant. 





RE ne 


It was found that learning occurred through each of the 
three methods tested as evidenced by increases in test 
scores between the pretests and the accomplishment tests, 
When comparing the effectiveness of the three techniques 
involving the use of visual aids, it was found that: 


1. All methods tested were equally effective in teaching 
Entomology to ninth grade General Science students, 


2. All methods were equally effective in teaching boys 
and girls. 


3. All methods tested were equally effective in teaching 
farm children and non-farm children. 


IV. Conclusions: 


It is recommended that schools interested in improving 
quality of teaching should acquire any two of the tools 
tested, as all combinations proved to be equally effective 
means for facilitating the learning of a complex vocabu- 
lary. 170 pages. $2.25. Mic 57-502 


FACTORS ASSOCIATED WITH THE EXPRESSED 
SCIENCE INTERESTS OF A SELECTED GROUP 
OF INTERMEDIATE GRADE CHILDREN 


(Publication No. 19,059) 


Doris Arlene Young, Ph.D. 
Northwestern University, 1956 


The problem. The purposes of the study were to iden- 
tify the science interests of a selected group of inter- 
mediate grade children, to determine certain factors of 
human growth and environment which were associated with 
those interests, and to develop a science program in one 
fourth grade based upon the expressed interests of the 
children in the class. 





The procedure. Two instruments were created to 
ascertain the interests of 129 children in grades four, 
five, and six in one suburban school. Children were asked 
to indicate the degree of interest in a list of film titles. 

A second instrument was designed to ascertain interest 
as children checked questions which they would like to 
have answered. The items in these instruments were re- 
lated to nine categories of science phenomena: animals, 
aviation, the earth, energy, growth, machines, plants, the 
universe, and weather. 

Interest inventories, essays written in mid-year, 
parent questionnaires, and teachers’ curriculum records 
provided further data regarding science interests and re- 
vealed certain factors in the home and school environment 
of the children studied. 

A developmental age was obtained by computing the 
mean of the height age, weight age, grip age, mental age, 
and chronological age of each child. The data regarding 
interests, developmental age, and other factors were ob- 
tained in the fall and again in the spring. 





Findings and conclusions. 

1. The universe was the main interest of all age groups 
and class groups in the fall and in the spring. Ani- 
mals, the earth, growth, and weather were the other 
categories of major interest. 
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. Some interest in aviation and energy was evident 


among class groups and developmental age groups. 
Very little interest was expressed in machines and 
plants. 


The peak interests of a class could be identified by 
use of the instruments designed for the study, but 
the variability of interests among individuals seemed 
to indicate no marked “group interest” could be de- 
fined either by developmental age or chronological 
age. 


Interests expressed in general interest inventories 
and essays were similar to those determined by use 
of the two instruments. 


The science interests expressed by the children in 
the group were stable. Similar peaks of interest 
were evident both in the fall and in the spring. 


Parent beliefs about their children’s interests were 
very similar to the interests obtained by use of the 
instruments, with the exception of the high interest 
in human growth which was not recognized by the 
parents. 


. Developmental age appeared to have little effect upon 


the science interests of the group studied. Patterns 
of interest for chronological age groups were very 
Similar to the developmental age group patterns. 





8. Sex differences were pronounced in two categories; 
boys expressed much more interest than girls in 
aviation, while girls’ scores for growth were con- 
sistently much higher than those of the boys. 


9, Children expressed more interest in sciencé cate- 
gories in which they had planned experiences and in 
which there had been active participation. 


10. Little interest was expressed in books, movies, and 
television programs which were related to science. 


11. By providing certain experiences it was possible to 
increase the interest scores of one fourth grade 
class for a category which had been disliked by the 
group. 


12. The utilization of children’s interests in a daily 
sharing period provided opportunity for teaching 
many science concepts. 


13. The experimental program based upon the interests 
of one fourth grade class provided more experiences 
than did the textbook programs of five series re- 
viewed. 


The findings related to factors associated with science 
interests and the conclusions regarding the program based 
upon interests provided the basis for several significant 
implications for the elementary curriculum and methods 
of teaching elementary science. 
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ANALYTICAL INVESTIGATION OF 
THE PERFORMANCE OF GAS TURBINES EMPLOYING 
AIR-COOLED TURBINE BLADES 
(PARTS I-III) 


(Publication No, 18,892) 


Richard Levi Duncan, Ph.D. 
Purdue University, 1950 


Major Professor: M, J. Zucrow 


The benefits of raising the temperature of the working 
fluid at the inlet to the turbine of either the turbojet or the 
turbo-propeller engine are discussed. The previous in- 
vestigations of obtaining high peak cycle temperatures by 
employing turbine blade cooling are reviewed, and the fac- 
tors involved in the problem are presented. 

A method is developed for analyzing the performance 
of the cycle for gas turbine type engines employing air- 
cooled hollow blades in the turbine. The method makes it 
possible to study the influence of the individual pertinent 
factors upon the performance of the cycle in a convenient 
manner. The effects introduced by cooling the turbine 
blades is expressed in terms of two non-dimensional pa- 
rameters; (1) the coolant flow ratio (G./G,), and (2) the 
ratio of the heat removed from the turbine by cooling the 
blades to the turbine shaft work (q/L, ). 

Calculations were made over a range of values for the 
above parameters, for different peak cycle temperatures 
and compressor pressure ratios for the ideal cycle. The 
results are presented as carpet plots in appendix G. 

Methods of extending the charts of appendix G to in- 
clude the effects of the flight conditions and losses in the 
components of the engine are developed. Charts applying 
to one set of component efficiencies are presented in ap- 
pendix G, 

One method for applying the several charts developed 
is presented; a comparison of the turbojet engine with the 
turbo-propeller engine is utilized for that purpose. A 
sample numerical calculation is also included to illustrate 
the application method. 

The results of the method of analysis developed by the 
author indicate that the magnitude of the coolant ratio has 
a larger effect on the performance of a gas turbine engine 
than the heat removed by cooling the turbine. The adverse 
effects associated with cooling the turbine blades are 
shown to be rather small and well within the tolerable 
value. The cooling of the turbine blades by the flow of 
cooling air through hollow blades appears to be a practi- 
cal method for making the application of high turbine inlet 
temperatures possible. The study indicates that itis a 
most desirable addition to a turbo-propeller engine. 

162 pages. $2.15. Mic 57-504 





ON SOME ASPECTS OF BOUNDARY LAYER THEORY 
(Publication No. 19,301) 


Jerome Ben Fanucci, Ph.D. 
The Pennsylvania State University, 1956 


The solution to the boundary layer equations for the 
case of homogeneous injection on a flat plate airfoil is 
presented in Part II. The behavior of the boundary layer 
has been investigated and the velocity distributions and 
their derivatives are determined and tabulated. It has 
been found that the shear stress intensity approaches zero 
asymptotically, quite similar in behavior to flows with ad- 
verse pressure gradient. Comparison of the boundary 
layer properties with momentum integral methods indi- 
cates that extreme care must be employed in the con- 
struction of the approximate momentum method with in- 
jection in order that reliable results are obtained. 

An extension to the case where the fluid properties are 
variable is shown in Part III. It has been found that the 
transformed equations for this case are identical in form 
to the corresponding incompressible equations of Part II 
and hence the integrations preformed in Part II are equally 
valid for the compressible case with average wall tem- 
peratures. Further comparisons with momentum integral 
methods indicate favorable agreement with these exact re- 
sults for the suction case. In addition, asymptotic so- 
lutions for the case of suction are developed which are 
valid for flows at large Reynolds number. The exact so- 
lutions for the suction case are shown to approach the 
asymptotic solution at a small wall Reynolds number. 

The asymptotic properties for the flow over a yawed 
infinite cylinder are developed in Part IV for the case of 
large suction at the boundary. It is shown that to a first 
order, the asymptotic results of Part II are identical to 
the results for flows with pressure gradient provided that 
the boundary layer approximation as to the magnitude of 
the suction velocity is not violated. 

The flow over a yawed infinite cylinder with variable 
fluid properties and heat transfer at the wall is presented 
in Part V. Again, the flows are restricted to the require- 
ments of similarity. The resulting equations are inte- 
grated to a first order in the heat transfer and spanwise 
Mach number parameters, A strong coupling is shown to 
exist between the spanwise and chordwise velocity profiles 
through the heat transfer and spanwise Mach number, The 
velocity overshoot characteristic present in two- 
dimensional flows with high wall temperatures and favora- 
ble pressure gradients, will occur only if the spanwise 
Mach number is small, 

The asymptotic results of Part IV are extended in 
Part VI to the case where the fluid properties are variable. 
Formal solutions are presented for the skin friction in- 
tensity at the wall in the form of an asymptotic series. 
The solutions are given in closed form and show the same 
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qualitative dependence of the skin friction on the heat 
transfer and spanwise Mach number parameters. 


VITA 


Jerome Ben Fanucci was born October 7, 1924 in Glen 
Lyon, Pennsylvania. He graduated from Newport Town- 
ship High School, Wanamie, Pennsylvania in 1941. He re- 
ceived the Bachelor of Science degree from The Pennsyl- 
vania State University in 1944, the Master of Science in 
1952 and the Ph.D. in 1956. 

He was employed by the Eastern Aircraft Division of 
General Motors Corporation from June 1944 to December 
1945 and served in the United States Air Force from 1945 
to 1947. He was then employed by the Republic Aviation 
Corporation at Farmingdale, New York. 
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THE DEVELOPMENT AND CHARACTERIZATION 
OF LOW RESISTANCE MEMBRANES 
AND THEIR APPLICATION TO THE SILVER 
PEROXIDE- ZINC-ALKALINE CELL 


(Publication No. 18,343) 


Harold H. Bieber, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1956 


A series of heterogeneous-type membranes consisting 
of ion-exchange resins imbedded in a vinyl polymer ma- 
trix were prepared. Resins which were capable of se- 
lectively chelating silver were included in this series, 
since materials which would be applicable as battery sepa- 
rators for the silver-zinc cell were of interest. 

In this study, procedures were developed for making 
low resistance ion-selective membranes which incorpo- 
rated finely ground ion-exchange resin particles in an in- 
ert polymer matrix. Polyvinyl butyral and dynel (a 50-50 
copolymer of polyvinyl chloride and acrylonitrile) were 
used with the following ion-exchange resins: (1) poly- 
styrenesulfonic acid resin (Dowex 50); (2) phosphonic acid 
resin (National Aluminate Corp.); (3) carboxylic acid 
resin (Rohm and Haas IRC-50, XE-64); and (4) weak base 
polyamine resin (Rohm and Haas XE-114). 

Non-active membranes of low resistance were made by 
combining a hydrophilic polymer with a film forming poly- 
mer using one of the following developed techniques: 

(1) introduction of finely ground hydrophilic polymer par- 
ticles into a film forming polymer matrix; (2) casting a 
hydrophilic film forming polymeric mixture from a 
common solvent; (3) selective hydrolysis of a membrane 
consisting of a physical mixture of two compatible poly- 
mers, 

Membranes which showed promise were evaluated by 
determining the rates of transfer of various size mole- 
cules through the material, by determining the rate of 
liquid permeability at varying pressure heads, and by de- 
termining the rate of diffusion of silver dissolved in 31% 
potassium hydroxide, through the membrane. 





The chelating formation constant for the ion-selective 
membranes with silver was determined. 

As regards the application studied, a continuous cycle 
testing procedure was set up and the equipment built for 
evaluating developed membranes as separators in the 
silver peroxide-zinc-alkaline cell. 

Both the heterogeneous ion-selective membranes and 
the heterogeneous non-active membranes improved the 
performance characteristics of the silver-zinc cell when 
compared to the commercial cellophane separator. In 
general, these materials doubled the life of the cell. The 
best results were obtained with the Dynel-IRC-50 mem- 
brane which increased the life of the cell from 125 cycles 
(with cellophane) to at least 350 cycles, the latter data 
being obtained by replacing the zinc electrodes after ap- 
proximately 200 cycles. 204 pages. $2.65. Mic 57-506 


PHASE RELATIONSHIPS 
IN THE QUATERNARY SYSTEM 
LIME— TITANIA— ZIRCONIA—SILICA 


(Publication No. 18,577) 


Robert Martin Gruver, Ph.D. 
University of Missouri, 1956 


Supervisors: P.G. Herold and T, J. Planje 


The quaternary system lime-titania-zirconia-silica 
was to be divided into compatibility tetrahedra of phases 
which are formed by thermal action in the temperature 
range 1350° to 1450°C. 

Standard samples were made with the compositions of 
the compounds or phases which were known to exist in this 
quaternary system. X-ray patterns of these samples 
would be used to identify the phases found in solid-state- 
reaction samples. The composition of binary and ternary 
samples was chosen so that the phase relationships of the 
surface of the quaternary tetrahedron could be worked out. 
A series of samples were made to cover the entire in- 
terior of the tetrahedron, each sample varying from an- 
other sample by having ten per cent more of one compo- 
nent and ten per cent less of a second component. 

Chemically pure calcium carbonate, titanium dioxide, 
zirconium dioxide, and silicic acid were used to make the 
samples. A sample was prepared by weighing out the cor- 
rect amounts of raw materials which were blended to- 
gether and calcined. The calcined material was ground to 
a powder, formed into a pellet at high pressure, and fired 
on platinum in an electrically heated furnace to the desired 
temperature (1350° to 1450°C) for solid-state reaction. 

The physical properties (color, texture, and shrinkage) 
of the fired samples were observed and the sample was 
then prepared for X-ray diffraction analysis by the powder 
method. A preliminary division of the system into Alke- 
made tetrahedra was based on the phases found in the 
samples by comparison of the X-ray diffraction patterns 
with the patterns of the standard samples. An analytical 
method was used to calculate the relative amounts of each 
phase to be expected in any sample and, when compared 
with the actual composition determined by X-ray analysis, 
agreement between them verified the compatibility rela- 
tionships as determined, 
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Solid-state-reaction methods have been used to provide 
equilibrium data for the system lime-titania-zirconia- 
Silica as follows: 

1, Compatibility phase areas have been determined for 
the limiting ternary systems CaO-TiO,-ZrO,, CaOQ-ZrO,- 
SiO,, and TiO.-ZrO,-SiO,. 

2. The quaternary system lime-titania-zirconia-silica 
has been divided into fifteen quaternary subsystems of 
compatible phases. 

3. An analytical procedure has been devised to calcu- 
late the phase composition of any sample of known oxide 
content in the quaternary system. 

4. The existence of the binary compound TiZrQO, was 
confirmed, 

5. No indications were found for the existence of any 
unreported ternary or quaternary compounds in this sys- 
tem. 

6. Zirconia tends to exist in the monoclinic phase as 
the silica or titania content of a sample is increased and 
in the cubic phase as the lime or zirconia content is in- 
creased, 

7. Silica generally is present as the phase cristobalite 
when the titania, lime, or zirconia content of a binary 
sample is increased, but when the combined content of 
lime and titania or lime, titania, and zirconia is increased, 
the silica tends to be present as the phase tridymite. 

8. Extensive solid solution was found to exist between 
the binary compounds CaTiO,; and CaZrQO,. This solid- 
solution phase extends out into the tetrahedron around this 
join, 

9, Equilibrium conditions can be approached quite 
readily in all sections of the quaternary system. 

10. Low-melting regions of the quaternary system are 
near the composition 30% CaO + 10% TiO, + 10% ZrO, 
+ 50% SiO, and 30% CaO + 30% TiO, + 10% ZrO, + 30% SiO, 
(by weight). 150 pages. $2.00. Mic 57-507 


FLOW CHARACTERISTICS OF AIR-SOLIDS MIXTURES 
(Publication No, 18,994) 


Robert Earl Helander, Ph.D. 
Northwestern University, 1956 


In mixed gas-solids flow in vertical pipes, particularly 
in pneumatic conveying, it is desirable to be able to pre- 
dict pressure drops and the resulting power requirements. 
In some cases it is also necessary to predict particle ve- 
locities when mass transfer or chemical reaction is taking 
place on the solid surface. In many cases where friction 
effects are low, the total pressure drop is practically 
equal to the static head of the solids in the riser. In these 
cases, the pressure drop can be predicted readily, if the 
particle velocity and thus the density of the dispersed 
solids is known. 

Pressure drop and particle velocity data were taken in 
a 2-inch vertical pneumatic conveyor and in a 13-inch con- 
veyor. Pyrex pipe was used for the test sections. Parti- 
cle velocity was obtained by taking high speed motion pic- 
tures of the flowing particles, Particle diameters range 
from 0,0168-inch to 0,0370-inch, and particle densities 
varied from 82.8-pounds per cubic foot to 163-pounds per 
cubic foot. Air velocities were varied between 30 and 
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60-feet per second, and solid rates varied from zero to 
45-pounds per second per square foot of riser area, 
Velocity data were correlated by plotting (D,/D,)?/y 
against (D,/D,)"Nrep with parameters of air Reynolds 
number, where D,. is riser diameter, is the particle 
diameter, y is the volume fraction of solids in the pipe, 
and Nrep is the particle Reynolds number, In steady state 
flow with no acceleration, the pressure drop was con- 
sidered as the sum of a static head term, an air friction 
term, and a particle friction term. Knowing the particle 
velocity, the static head term was readily evaluated. The 
air friction was assumed to.be the same as it would be 
with no solids present. The particle friction term was 
correlated by a modification of the Fanning equation: 


AP, = {;Gp L 
P 





here: fr = 0.145(D../D..)!*!52y7! -57 
Ec D,Pp ’ : f 3(D,/ p) y 


A P;, is the pressure drop due to particle friction, G, is 
the solid flow rate per unit of riser cross section, L is the 
length of the riser and Pp is the density of the particles. 
Since the data were taken in a limited range of air 
Reynolds numbers, from 3 x 10* to 6 x 10*, much more 
data are needed to extend the usefulness of these corre- 
lations. 88 pages. $1.50. Mic 57-508 


ELECTROLYTIC PRODUCTION OF ACIDS AND BASES 
(Publication No. 19,568) 


Charles Joseph Homan, Ph.D. 
Northwestern University, 1956 


In the removal of carbon dioxide from closely confined 
inhabited enclosures, the absorption of the carbon dioxide 
in an aqueous solution of alkali is advantageous from the 
viewpoint of size of equipment required. For continued 
absorption over long periods of time, large quantities of 
alkali, requiring considerable storage space and weight, 
would be consumed unless the absorbing solution can be 
regenerated. A process is proposed in which this regener- 
ation is accomplished by the electrolysis of a neutral salt 
solution. 

In this process the aqueous Salt solution is electrolyzed 
so as to produce a strongly basic alkali solution suitable 
for use as the carbon dioxide absorbent. An acidic so- 
lution is also produced and this solution used to treat the 
spent absorbent solution, releasing the carbon dioxide and 
recreating the neutral salt solution required for the elec- 
trolysis. Hydrogen and oxygen are produced as by- 
products of the electrolysis and the oxygen may be used to 
satisfy the requirements of the inhabitants for breathing. 
The only material consumed is water which must be sup- 
plied in a pure state, i.e., distilled or deionized. 

The operating conditions and characteristics of the 
electrolysis are investigated and discussed, The require- 
ments of the electrolysis are discussed from the theoreti- 
cal viewpoint and suitable electrolytes are determined. 
The suitable electrolytes include the sulfates of cesium, 
rubidium, or sodium, Sodium perchlorate is also suitable 
if the oxygen need not be ozone-free. The use of dia- 
phragms in the electrolysis cell is shown to be necessary 
to achieve high efficiencies, and elevated temperatures 
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are shown to effect a reduction in the voltage require- 
ments. 

Efficiency studies were made according to a statistical 
design to determine the effects of diaphragm porosity, 
current density, solution flow rate, and electrolyte nor- 
mality. This statistical design was a factorial design with 
each of the variables at two levels and replication achieved 
by duplicate runs at reverse cell polarity. Porosity of 
diaphragms did not appear significant at the levels tested. 
The other variables of current density, solution flow rate, 
and normality of electrolyte were significant and inter- 
actions existed. A correlation of current efficiency with 
these last three variables is presented. 

126 pages. $1.70. Mic 57-509 


FUNDAMENTAL FACTORS 
AFFECTING BOILING COEFFICIENTS 


(Publication No, 19,417) 


Hiroo Mitsuyo Kurihara, Ph.D. 
Purdue University, 1956 


Major Professor: J, E. Myers 


Heat transfer coefficients were measured for liquids 
boiling from a horizontal heated surface. Liquids used 
were water, acetone, n-hexane, CCl, and CS,. The heated 
surface was polished to different degrees of roughness 
using emery paper. 

The heater was a copper cylinder 3 inches in diameter, 
and heat was supplied electrically from elements inserted 
between fins attached to the bottom of the cylinder. The 
temperature at the heated surface was calculated from 
readings on thermocouples inserted in the heater at 
several places. 

Measurements of the surface roughness were made by 
a Brush Surface Analyzer which recorded the actual pro- 
file of a surface on a chart by means of the direct inking 
oscillograph. 

The experimental results indicated that boiling coef- 
ficients were greatly influenced by the magnitude of 
microroughness of the heated surface. The boiling coef- 
ficients were found to be approximately proportional to the 
one-third power of the number of bubble columns rising 
from the heated surface. 

For a given degree of superheat a rough surface hada 
greater number of bubble columns than a smooth surface. 
For a given increase in superheat, a rough surface showed 
a larger increase in the number of bubble columns than did 
a smooth surface. This resulted in a greater increase in 
the boiling coefficients for the rough surface. 

Based on these experimental results, a theory of the 
mechanism of bubble formation on a heated surface con- 
taining microscopic irregularities was postulated. An 
equation relating boiling coefficients with liquid properties 
and the roughness of heated surface was derived. 

138 pages. $1.85. Mic 57-510 





AN INVESTIGATION OF SOME FUNDAMENTAL 
PROPERTIES OF BENTONITE DISPERSIONS 


(Publication No. 19,315) 


David Thomas Oakes, Ph.D. 
The Pennsylvania State University, 1956 


While the variations in the physical properties of col- 
loidal dispersions of bentonite in water under the influence 
of various electrolytes have been the subject of extensive 
investigations, few studies have been concerned with such 
variations as a function of the concentration of the colloid- 
ally dispersed material. The latter studies have, in gen- 
eral, been limited to the study of a minimum number of 
properties. Consequently, little is known of the relation- 
ships between various properties as they are influenced by 
the concentration of colloidal material. 

Dispersions of bentonite in water were prepared and 
various properties were studied as a function of the princi- 
pal parameter, concentration of colloidal material. The 
admittedly important variables -- temperature, pressure, 
and electrolytic contamination -- were held constant so 
that concentration effects could be studied independently. 
Included in the properties measured were concentration, 
density, water-loss, gel-strength, elastic modulus of shear, 
viscosity coefficient below the elastic limit, viscosity 
above the elastic limit at various rates of shear, conduc- 
tivity, and compressibility. In addition, data were accumu- 
lated to allow calculation of the electrokinetic potential and 
water adsorbed by the bentonite particles. Techniques and 
apparatus developed for the above cited measurements are 
presented and discussed. 

An analysis of the experimental data is presented and 
interpreted in terms of currently accepted theories and/or 
new theories here developed. Included in the latter are a 
new theory of filtration which allows for the solvation of 
the bentonite particles and a theory by which the water of 
solvation or adsorbed water may be estimated. 

Conclusions may be summarized as follows: 

Filtration of hydrophilic dispersions cannot be ade- 
quately characterized by the simpler theory which omits 
consideration of the adsorbed phase. The filtration theory 
presented adequately characterizes the filtration of bento- 
nite dispersions, 

An expression of concentration arising from the fil- 
tration theory is an appropriate means of expressing con- 
centration which more accurately describes the nature and 
importance of the dispersed phase. 

The permeability of a bentonite filter-cake is not sig- 
nificantly time-dependent at a given filtration pressure. 

The total amount of adsorbed water as indicated by 
density and filtration data is proportional to the amount of 
bentonite as long as free water is present. The total 
amount indicated is dependent on the filtration pressure. 
One hundred per cent of the water may be considered to be 
adsorbed at the filter-cake concentration. 

The variation of the apparent electrokinetic potential 
may reasonably be attributed to changes in dielectric con- 
stant and viscosity of the dispersing medium. The water- 
loss is a linear function of the apparent electrokinetic po- 
tential. 

Bentonite-water systems are visco-elastic and do not 
indicate a yield value in the proper sense of the term, The 
elastic modulus of shear is approximately proportional to 
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the ultimate gel-strength. Bentonite-water gels exhibit 
viscous deformation at the smallest applied stresses, 
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PERFORMANCE OF THE PERFORATED PLATE 
IN FRACTIONATION COLUMNS 


(Publication No. 17,818) 


Max Schreiner, Jr., Ph.D. 
University of Maryland, 1956 


Supervisor: Dr. Albert H. Cooper 


This study is an investigation of the performance of 
perforated plates in fractionation columns. Since the 
simpler construction of the sieve plate gives it an eco- 
nomical advantage over the bubble-cap tray, it would be 
advantageous to use the perforated tray if the operational 
characteristics of this plate compare satisfactorily with 
those of the bubble-cap plate. 

The literature was reviewed with the objective being to 
correlate the data and to develop formulas, with the aid of 
theoretical considerations, for the prediction of tray per- 
formance under various operating conditions. 

In the experimental work, which used a 4 plate, 6-inch 
diameter column, the effect of the hole diameter, hole 
Spacing and liquid concentration on the overall and 
Murphree plate efficiencies, the pressure drop and the 
plate operability was investigated, using the system 
methanol-water. The hole diameters were 3/32, 1/8 and 
3/16 inch and the area of the perforations was varied from 
6 to 35% of the insert area. Special emphasis was placed 
on the importance of weeping, while entrainment was mini- 
mized by the use of a high plate spacing of 18 inches. The 
systems benzene-toluene and carbon tetrachloride-benzene 
were employed to observe the effect that different systems 
have on plate operation. The column operation was total 
reflux. 

The data from the literature and this study, when 
correlated to the same bases, allow the following general 
conclusions to be made: 

1, Range of Operation. Some of the more important 
design factors affecting the operational range are (a) hole 
diameter, (b) hole spacing, (c) weir height, (d) plate di- 
ameter and (e) plate thickness. Small holes and/or large 
hole spacings give greater flexibility of operation and less 
weeping and entrainment. Liquid properties, such as 
density and surface tension, also affect weepage and en- 
trainment, 
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2. Weepage. The initial weeping point is not neces- 
sarily the lower limit of plate operation. However, unless 
accurate design data are available, especially for large di- 
ameter plates, it is probably best to use the initial weep- 
age point as the lower design limit. Suggested techniques 
for reducing weeping are presented. 

3. Pressure Drop. The pressure drop can be repre- 
sented by the following formula: 


AP, = (a/p,) (up,°°)? + (hy + bY) (Wy, P, /Py) 


where A Pv, = total pressure drop, inches of water 
u, = hole velocity, ft./sec. 
p,, = vapor density, lb./cu. ft. 
P,. = plate liquid density, lb./cu. ft. 
p., = density of water, lb./cu. ft. 
h,,, = weir height, in. 
xy = height of liquid above weir, in. 


The value assigned for the aeration factor, W),, is unity 
because of the lack of data for its estimation. Values of 
0.0045 and 2.0 for the constants a/p,, and b are generally 
Suitable, although they may vary with plate thickness, hole 
spacing and hole construction. 

4. Efficiency. The shape and level of the efficiency 
curve depends on the hole diameter and/or the hole spac- 
ing. Small and far-spaced holes are generally more effi- 
cient. Weeping does not necessarily reduce the efficiency 
so that operation has to cease. Capacity and entrainment 
charts for use in the design of sieve plates are included. 

The following comparisons between sieve and bubble- 
cap plates are apparent at this time: 

1. Efficiency. Sieve plates (hole diameter 3/16-inch 
or less) tend to be more efficient; the exact magnitude de- 
pends on the hole diameter-hole spacing combination. 

2. Pressure Drop. The limited data show that the 
pressure drop across a perforated plate is less than the 
drop across a bubble-cap tray. 

3. Entrainment. Entrainment is less in a sieve-type- 
tray column. 

4. Range in Operation. The operating range of the 
sieve tray is, in general, equal to that of a bubble-cap tray 
and, in many instances, is greater. The sieve plate, how- ° 
ever, is more sensitive to design and to operate. 

5. Cost. For the same column capacity the cost of a 
perforated-tray column is from 1/3 to 1/2 that for a 
bubble-cap tower. 415 pages. $5.30. Mic 57-512 


PHASE EQUILIBRIA IN THE Na,O-Nb,0; 
AND NaNbO;-BaTiO, SYSTEMS, 
AND THE POLYMORPHISM OF NaNbO, AND Nb,O, 


(Publication No. 19,958) 


Merrill W. Shafer, Ph.D. 
The Pennsylvania State University, 1956 


The problem undertaken was to determine the complete 
phase diagram for the system NazO-Nb,0O; with the object 
of further investigating the nature of the transitions in 
NaNbO, and Nb,O,. Both differential thermal analysis and 
the regular quenching technique was used to obtain the 
phase relationships at elevated temperatures. 

Five compounds corresponding to the formulae: 
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(I) 3Na2O0:Nb2Os, (II) 1Na,0:1Nb,O,, (III) 1Na,0:4Nb,0,, 

(IV) 1Na2O:7Nb20s5, and (V) 1Na,0:1ONb,0, have been found. 
Compound I melts congruently at about 992°C. III, IV, and 
V melt incongruently at 1265°, 1275°, and 1290°C respec- 
tively. The well known perovskite structure NaNbO, was 
found to melt congruently at 1390°C. IV was found to have 
a stability minimum and decompose below 990°C. 

The transition temperatures in NaNbO, were checked 
by thermal analysis and only the major structural changes 
at 370° and 640°C could be picked up. A phase of NaNbO, 
which appeared to be different from the regular super- 
lattice orthorhombic form was obtained by quenching from 
the liquid state. This phase lacked the fractional hkl lines 
and also did not show the regular transitions at 370° and 
640 C. 

New data have been obtained concerning the polymorph- 
ism of pure Nb2O;. Hydrothermally, it was determined 
that the previously reported “medium” form is actually 
the stable form between 390° and 1090°C while the low 
form is probably stable below 390°C. Hydrothermal treat- 
ment of medium gave a phase which was well crystallized 
and could easily be distinguished from the high modifi- 
cation both optically and by x-rays. New powder pattern 
data is given for the well crystallized medium form. In 
addition the high modification was found to have a rapid 
non-quenchable inversion at 1285°C, 

Another aspect of the problem consisted of phase equi- 
libria studies in the NaNbO,-BaTiO, system. The liquidus 
curves were determined by strip furnace and by differ- 
ential analysis methods. Complete solid solution of the 
cubic phase with a minimum was found to exist. The mini- 
mum is located at about 51 mol percent BaTiO,. The 
cubic-hexagonal inversion in BaTiO, was increased 
sharply by small additions of cubic NaNbO,. 

Differential thermal analysis showed that the 
orthorhombic-tetragonal inversion in NaNbO, and the 
tetragonal-cubic inversions in both NaNbO, and BaTiO, are 
lowered by slight additions of one to the other. Two dia- 
grams are presented to show the sub-solidus phase re- 
lationships. 

The final phase of the work was a comparison of the 
Na20O-Nb2O0; system with that of K,O-Nb.,0,. Although five 
compounds have been shown to exist in each system very 
few compositional and structural similarities were noted. 


VITA 


Merrill W. Shafer was born in Grier City, Pennsyl- 
vania on July 25, 1927 and attended the Rush Township 
Elementary Schools. He graduated from Mahanoy Town- 
ship High School in 1945 and served in the United States 
Army from 1945 to 1947. In 1947 he enrolled at Susque- 
hanna University and graduated with a B.A. in Chemistry 
in 1951. In 1951 he entered The Pennsylvania State Uni- 
versity as a part-time graduate student and received an 
M.S. degree in Chemistry in 1953. He remained at Penn 
State from 1953 to 1956 as a graduate student in Ceramic 
Technology and received his Ph.D. in 1956. 

84 pages. $1.50. Mic 57-513 





AN ANALYSIS OF VARIANCE STUDY ON VARIABLES 
AFFECTING RATE COEFFICIENTS 
OF A CENTRIFUGAL GAS ABSORBER 


(Publication No. 19,043) 


Blase Joseph Sollami, Ph.D. 
Northwestern University, 1956 


Various types of equipment may be used in the field of 
gas absorption for contacting the gas phase and liquid 
phase. The fundamental purpose of any gas absorption 
equipment employing a liquid absorbent is the transference 
of at least one component of a gaseous mixture from the 
gas phase to the liquid phase by bringing both phases into 
intimate contact. In gas absorption this transference is 
represented by the equation 


ni. * K,aVPrT (AY)m 


where N_, is the pound mols of the component being trans- 
ferred between the phases per hour. V is the absorber 
volume, Pr (Ay), is the log mean average potential gradi- 
ent affecting the transfer, and K,a is the overall gas trans- 
fer coefficient. The value of K,a is affected by the oper- 
ating conditions as well as the physical and mechanical 
Characteristics of the absorber and must be determined 
experimentally. 

A centrifugal gas absorber, Piazza, was used in this 
research to determine the influences on the values of Ka 
in the system of air-carbon-dioxide-sodium hydroxide so- 
lution. The Piazza was designed to produce the greatest 
possible interfacial area per unit volume of the two phases 
and to reduce the effective thickness of the stagnent films. 
The Piazza in its simplest form is an apparatus consisting 
of a horizontal rotating plate carrying vertical concentric 
rings which are intermeshed with another set of stationary 
vertical rings attached to a stator. The liquid is fed into 
the center of the rotor and by centrifugal force flows out- 
ward over the top edge of the first rotor ring in a form of 
a spray or film which strikes the adjacent stator ring. The 
liquid falls back on to the rotor plate and the process is 
repeated. The gas stream, in either cocurrent or counter- 
current flow, passes over the inner wetted surfaces of the 
rotor and through the spray curtains between the rotor and 
stator rings. 

The experiment was set up in a factorial design to de- 
tect the effects of the variables investigated at different 
levels, The factorially designed experiment gives the 
maximum amount of information about the system being 
studied for a minimum amount of work. In addition, it 
gives a more accurate estimate of the magnitude of the 
error variation, better estimates of a given standard of 
accuracy for the independent variables, and the extent to 
which the factors interact (the way in which the effect of 
one factor is affected by the other factors). The variables 
chosen for this investigation were gas rate, liquid rate, 
sodium hydroxide normality, and rotor speed. 

A subsequent analysis of variance treatment of the data 
was used to show that there was an effect on K_a and that 
the effect was due to the change in the variables and not 
due to chance or to error. Such a treatment will show not 
Only what variables are significant but also what inter- 
actions between the variables are significant in their effect 
on the overall mass transfer coefficient. This statistical 
treatment shows that all four variables affect the K,a and 
in addition it shows that K,a is influenced by interactions 
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between the variables. The interactions that were re- 
vealed are liquid rate and sodium hydroxide normality, 
gas rate and rotor speed, and liquid rate and sodium hy- 
droxide normality and rotor speed. These interactions 
would have been difficult to predict and would have re- 
quired extensive data to determine using the classical 
method of experimentation in which all the independent 
variables except one are maintained constant. 

77 pages. $1.50. Mic 57-514 


PHYSICAL CHARACTERISTICS OF 
SUPPORTED FLUIDIZED BEDS 


(Publication No. 19,046) 


John Dale Stauffer, Ph.D. 
Northwestern University, 1956 


Supervisor: William T. Brazelton 


Previous investigation has shown that phenomena as- 
sociated with fluidized beds cannot be adequately predicted 
from fixed bed theory. This work represents an attempt 
to define and quantitatively measure those phenomena 
which are most significant in characterizing supported 
fluidized beds. Those characteristics investigated in- 
clude: limiting mass velocities, bed density gradient, ex- 
cess pressure drop, bed aggregation, and particle motion. 

The fluidized beds studied were supported in a glass 
column 4.0 inches in diameter by air flowing at superficial 
mass velocities ranging from 21 to 4496 pounds per hour 
per square foot. Settled bed height-diameter ratios of 0.9 
to 4.0 were investigated, using spherical glass beads from 
0.0060 to 0.0437 inches in diameter. 

It was found that the range of velocities over which a 
bed could be fluidized increased rapidly as the bead size 
increased. For particles larger than 0.0060 inches, this 
range could be predicted from particle diameter alone. 

Radiation absorption measurements showed that a defi- 
nite longitudinal density gradient existed in the beds 
studied; the density decreasing as the distance from the 
Support screen increased. The gradient was observed to 
be greatest for small particles fluidized at velocities near 
maximum. Under these conditions, a phase of very low 
density and high volume existed at the top of the bed. 

For the bead sizes studied, it was found that actual 
pressure drops across the fluidized beds were as much as 
12 per cent greater than the pressure drops predicted by 
force balances on the systems. The excess pressure drop 
increased as velocity increased and particle diameter de- 
creased, the excess energy presumably being lost by the 
effect of particle motion. 

An Aggregation Index was developed through a con- 
sideration of the bed pressure drop-time relationships for 
particulate and completely aggregated systems. Subse- 
quent evaluation of this index over the range investigated 
indicated that the maximum per cent aggregation did not 
vary with particle size and would not exceed 40 per cent of 
the total bed. 

A Motion Index was developed through consideration of 
the effects of force unbalance in a fluidized system. 
Measurement of particle motion using this criteria indi- 
cated that particles in the longitudinal center portion of 





a, 


the beds were much more active than those located in the 
dense region near the screen support, and that particle ac. 
tivity increased rapidly as mass velocity increased. 

Evaluation of excess pressure drop, Aggregation Index, 
and Motion Index required the integration of a continuous 
curve of bed pressure drop versus time. This measure- 
ment was effected by a strain gage pressure transducer 
and recorder. 

It was further shown that particle motion was the con- 
trolling factor for transfer of heat from a surface to a gas 
in the presence of fluidized particles, and that heat trans- 
fer by momentum change in the turbulent gas stream was 
insignificant. 183 pages. $2.40. Mic 57-515 


THE EFFECT OF ADDITIONS OF BeO ON 
THE CERAMIC AND DIELECTRIC PROPERTIES 
OF RUTILE CERAMICS 


(Publication No. 19,960) 


Harold Wilbur Stetson, Ph.D. 
The Pennsylvania State University, 1956 


After a brief review of the basic concepts of dielectric 
polarization and dielectric losses in insulators and elec- 
trical conductivity in semiconductors a literature survey 
on the structure and the dielectric properties of rutile and 
rutile ceramics is presented, pointing out the fact that 
these materials are on the borderline between insulators 
and semiconductors and that their properties can be 
changed in one direction or the other by very small im- 
purities and additions. The present thesis is concerned 
with the effect of BeO additions to TiO, ceramics. A great 
number of compositions has been manufactured, covering 
the composition range from 0 - 50 Mole % BeO addition to 
pure TiO,. The dielectric properties of many of these ma- 
terials have been measured over a wide range of frequen- 
cies, temperatures and time. These properties are, with 
few exceptions, about the same as those of rutile ceramics 
without any additions. The only favourable exception is the 
DC resistivity at 245° C which might indicate a potential 
application of these materials as high-temperature dielec- 
trics., 

Other physical measurements, especially density, X- 
ray and electron micrograph studies in connection with the 
electrical measurements lead to a structural and textural 
picture of these bodies which explains satisfactority all 
their properties. It is concluded that the compositions up 
to about 0.065 mole percent consist of a solid solution 
phase in which the Be ** is located in the tetrahedral in- 
terstices of the rutile lattice. All other compositions con- 
sist of two phases: the solid solution phase with about 
0.065 mole percent BeO and free BeO. The composition 
range from 0.065 mole percent to about 1 mole percent 
BeO represented a one-phase body at the firing tempera- 
ture. In this case, all of the BeO phase present at room 
temperature is produced during the cooling period by ex- 
solution, which leads to a relatively high density of this 
particular composition range. All compositions with BeO 
contents greater than about 1 mole percent represented 
two-phase bodies even at the firing temperature. 
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LOCAL BUCKLING OF WIDE-FLANGE SHAPES 
IN THE PLASTIC RANGE 


(Publication No. 19,362) 


Geerhard Haaijer, Ph.D. 
Lehigh University, 1956 


The application of plastic design to continuous frames 
constructed of wide-flange shapes imposes more severe 
limitations on the geometry of these shapes than con- 
ventional elastic design. The structure will reach its full 
ultimate load only if those parts where yielding first cc- 
curs can undergo sufficiently large deformations without 
premature local buckiing; that is, the flanges at the above 
mentioned locations must be able to sustain strains con- 
siderably larger than the strain at which yielding starts. 

With this practical application in mind, the problem of 
buckling of plates compressed beyond the yield strain is 
treated. In the strain-hardening range the material is 
considered to be homogeneous. However, because of the 
yielding process, the material cannot be expected to re- 
main isotropic. Therefore, general expressions are de- 
rived for the buckling strength of uniformly compressed 
rectangular orthotropic plates. 

Orthogonal anistropy in the case of plane stress is ex- 
pressed mathematically by stress-strain relations involv- 
ing five moduli. Numerical values of the moduli are esti- 
mated from the incremental theory of plasticity taking the 
second invariant of the deviatoric stress tensor as the 
loading function, The influence of initial imperfections is 
taken into account through adjustment of the values of the 
moduli. 

In the yielding range the average strain in the direction 
of loading is between the strain at which yielding starts 
and the strain at the beginning of strain-hardening, For 
this case the material is considered to be partly elastic 
and partly strained to the strain-hardening range. 

Finally, the theoretical estimates are compared with 
test results. Fair agreement is obtained. 

101 pages. $1.50. Mic 57-517 





THE LATERAL STABILITY 
OF PONY TRUSS BRIDGE CHORDS 


(Publication No. 19,947) 


Edward Chester Holt, Jr., Ph.D. 
The Pennsylvania State University, 1956 


The top chord of a pony truss bridge is a compression 
member which is restrained against lateral movement at 
the panel points only by elastic transverse frames made up 
of the truss web members and the floorbeams and their 
connections, Thus the chord may buckle laterally over 
several panels, carrying with it the ends of the web mem- 
bers to which it is connected, Lateral deflection of the top 
chord panel points is also produced by initial crookedness 
of the chord and by the bending of the floorbeams under 
load, so that bending moments are induced in all members 
of the truss. The purpose of this investigation is to devise 
a convenient method for predicting the buckling load of the 
chord and for determining the bending moments for which 
the various truss members should be designed. 

An analytical method is developed for calculating the 
buckling load and for determining the bending moments 
which arise in the truss members as a result of the de- 
flection of the floorbeams. The analysis consists of a nu- 
merical procedure based on the techniques of moment dis- 
tribution. Tests to failure were carried out on three 
bridge models to verify the predictions of the theory. 

Each model consisted of two trusses, floorbeams, and a 
lateral bracing system in the plane of the bottom chord. 
The span was 400 inches and each model weighed about 
2000 pounds. Measurements were taken of lateral de- 
flection of the top chord joints and of strains at various 
points throughout the structure so that the bending mo- 
ments in each member could be determined, 

It is concluded that the design of the top chord mem- 
bers may be based on a buckling analysis alone, since the 
bending moments which occur in the top chords are negli- 
gibly small, An effective length factor may be determined 
for use in the usual specification formula for allowable 
stress in compression members, This factor depends pri- 
marily on the stiffness of the transverse frames. 

The end post may be designed as a cantilever which 
carries, in addition to its axial load, a transverse force of 
0.3 percent of its axial load applied at its upper end. The 
hip vertical may be designed to carry in addition to the 
usual wind load a transverse force applied at its upper end 
which is equal to 0.15 percent of the average of the axial 
loads in the end post and end top chord member. The 
other verticals may be designed in a similar way, except 
that the transverse force should be 0.1 percent of the 
average of the axial loads in the two adjacent chord 
members. 
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A SINGLETON DESCRIPTION OF CERTAIN 
NONLINEAR DIFFERENTIAL EQUATIONS 


(Publication No. 19,398) 


David Lee Bjorndahl, Ph.D. 
Purdue University, 1956 


Major Professor: J. R. Burnett 


A method is provided for determining the Singleton’ de- 
scription of systems described by certain first and second 
order nonlinear differential equations. The method is ap- 
plicable to the nonlinear differential equations for which 
the effect of an impulse forcing function can be considered 
as a modification of the initial condition of the (n-1)th de- 
rivative. 

The work of Singleton provides a method for synthe- 
sizing an optimum nonlinear transducer. Whitford has 
made the method of Singleton applicable to closed-loop 
control systems by formulating a technique for synthesiz- 
ing functionally the form of the open-loop system that 
yields the closed-loop characteristics of the Singleton 
transducer. To use the results of Singleton and Whitford 
for actual control system containing nonlinear elements, 
intentional or inherent, it is necessary to describe the re- 
sponse of the nonlinear elements to a train of pulses. 

This description, called the Singleton description, is pro- 
vided, for a large class of nonlinear elements, by the 
methods proposed in this thesis. 

Generally, a Singleton description implies a multi- 
dimensional power series in terms of the present and past 
inputs where the inputs are pulses quantized in time and in 
amplitude. The Singleton description provided by the 
method proposed in this thesis is not a multidimensional 
power series, but rather is the approximate response to a 
train of pulses of any amplitude. The multidimensional 
power series for the output in terms of the input, that is, 
the response in terms of the forcing function, must then be 
determined from these results. Although the idea of a 
multidimensional power series is conceivable, the process 
of determining the coefficients for any but the simplest 
cases appears very difficult. It has been shown’ that a 
forcing function applied to a nonlinear differential equation 
with certain initial conditions may produce an entirely dif- 
ferent response than that produced by the same forcing 
function applied to the same nonlinear differential equation 
with different initial conditions. Since all the past pulses 
can be considered as initial conditions, the multidimen- 
sional power series must be infinite in all dimensions to 
account for all possible initial conditions. For cases 
where the response to a pulse converges arbitrarily close 
to an equilibrium point before the next pulse occurs it may 
be possible to approximate the multidimensional power se- 
ries by a finite number of terms. 

The method proposed also provides an approximation 
technique for determining the response of systems de- 
scribed by certain first and second order nonlinear dif- 
ferential to arbitrary forcing functions. 

Application of the approximation technique to some of 
the nonlinearities encountered in control systems is dis- 
cussed. 95 pages. $1.50. Mic 57-519 
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USE OF PHASE SPACE 
IN TRANSIENT STABILITY STUDIES 


(Publication No. 18,967) 


Sing Tze Bow, Ph.D. 
Northwestern University, 1956 


In the studies of power system dynamics, a synchro- 
nous machine is usually assumed to be represented by a 
reactance in series with a voltage behind the transient re- 
actance, and the decay of the field flux linkage is usually 
assumed to be negligible, so as to reduce the system equa- 
tion to one of the second order with only one non-linear 
Since function term as shown below: 

a6 _ 
M - * P. 


. - P_sin6d 

The solution of this equation can be obtained either by a 
tedious point by point computation or by phase plane analy- 
sis. The latter method gives a more general picture of the 
transient and consumes much less time. Therefore, it is 
very valuable in the study of the second order equation. 

It is the purpose of this dissertation to introduce the 
phase space idea for the study of a system with a third 
order non-linear differential equation such as that shown 
below. This equation is for the same power system prob- 
lem when the synchronous machine is actually represented 
by machine equations and the decay of flux linkage of the 
field circuit is considered. 


2 2 
aos += - Acotd soot ‘ Fi Acot 


+ Csin®6 2 + Bsind - P./M = 0 


Using g (second time derivative of 6) and v (first time de- 
rivative of 6) and 6 as the three space coordinates, a 
transient can be described by a space curve in a three di- 
mentional graph in a parametric form of t. From the na- 
ture of the space curve, the stability of the system under 
any initial conditions can be determined. 

In this paper, the sections on the g-v coordinate plane 
of the space trajectories in different regions of the space 
are sketched from the given equation, and the nature of the 
space trajectories are discussed as to the way of spiraling, 
so as to be able to ascertain the stability of the transient 
under various conditions. The stability of the singular 
points about which the space trajectories spiral are dis- 
cussed both physically and analytically. 

For a given system, there will be a surface which will 
separate the two system of curves spiraling in different 
ways and serve as a boundary between the stable and un- 
stable cases. Therefore, a certain pattern of space 
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trajectories can be set up for a certain third order sys- 
tem. Some numerical examples have been worked out with 
the aid of the analog computer to obtain the space tra- 
jectory and the stability boundary surface for a given set 
of initial conditions, 

Effects of the field time constant, damping and inertia 
constant of the synchronous machine on the system sta- 
bility are also studied. 

The analysis is further simplified if certain non-linear 
terms are out, such as an equation of the following form: 


ad d“6 dé ‘ 
at? + f(g, 5) a2 ° $( 5 ae + h(g, 5 ) = 0 


The third order equation can then be studied both qualita- 
tively and quantitatively by means of a series of g-v tra- 
jectories. The time consumed in the study is greatly re- 
duced in comparison with the numerical method, and the 
result checks with the one found by the numerical method 
very closely. 127 pages. $1.70. Mic 57-520 


THE LOGICAL DESIGN OF A DIGITAL COMPUTER 
USING ALGEBRAIC LANGUAGE 


(Publication No. 19,403) 


Robert Runyon Coon, Ph.D. 
Purdue University, 1956 


Major Professor: John R. Clark 


Present general purpose digital computers are limited 
to the basic arithmetic operations of addition, subtraction, 
multiplication, and division. The solution of algebraic 
equations by these machines is accomplished by the use of 
extensive programs. The programs contain a great many 
orders whose purpose is to decipher the algebraic equa- 
tions and convert them into a language which the computer 
is able to comprehend. The basic arithmetic operations of 
many of these machines are done in a very elementary 
way. This is due to the heretofore questionable reliability 
of computer components. With great strides being made 
in the development of computer components, these basic 
elements may be used in more complex circuitry to obtain 
greater speed and accuracy. 

The idea of the machine designed in this paper is to use 
a different form for programming the algebraic problem 
and to redesign the forward part of the machine. This part 
of the machine contains a logical system to decode this 
new language to a digital computer. The machine is thus 
able to perform the indicated operations in a more direct 
manner than with the use of extensive programming. 

The machine designed has the capacity of being able to 
accept algebraic equations in a mathematical form. It also 
has a positioning device to place the order sentences and 
the data in sequence in the proper memory automatically. 

The arithmetic section of this machine is modified to 
do the basic arithmetic operations using more advanced 
techniques to speed up the machine. The arithmetic unit of 
the machine works at approximately the same speed as the 
Standard machine for the addition and subtraction 
processes. The time for an addition or subtraction is one 
word time. For multiplication and division the speed is 





increased greatly by the use of the adder and additional 
registers. For multiplication, if a random distribution of 
the digits 0 through 9 is assumed in the multiplier, a 
standard multiplier unit would take 45 additions to com- 
plete the operation and the modified unit would take only 
18 additions to complete the product. In division with the 
same digit distribution the standard unit takes 54 additions 
for the generation of the quotient and the modified unit 
takes a total of 36 additions. 

The simple block diagram method of showing the com- 
puter is used to simplify the maze of complex system dia- 
grams usually used in a logical design. 

111 pages. $1.50. Mic 57-521 


OPTIMIZATION OF SERVOMECHANISMS 
USING RELAY TYPE NONLINEARITIES 


(Publication No. 18,702) 


Dietrich Karl Gehmlich, Ph.D. 
University of Utah, 1956 


Chairman: L. Dale Harris 


A method is presented by which a relay type nonlinear- 
ity is intentionally added to an existing servomechanism to 
optimize its performance. 

The driving unit of the system, such as a d-c motor or 
magnetic clutch, is operated with maximum signal or ap- 
plied voltage, either positive or negative depending on the 
Sign of the error, for a certain length of time after an 
error exists. This maximum voltage is always initially in 
such a direction to reduce the error, At some particular 
switching time t, after an error exists, the applied voltage 
is reversed forcing the drive member to decelerate. It is 
necessary to compute the proper switching time for any 
particular input disturbance so that both the error signal 
and the rate of change of error e, become zero at the 
same time. 

A detailed analysis is made of second and third order 
systems in order to best determine the proper switching 
time for these systems. In general the switching times 
are functions of the system parameters, error, error 
rate e, input and sometimes other factors. The problem of 
how to build a unit that will perform the swtiching auto- 
matically has been discussed and a simple predictor- 
Switch circuit is presented that will perform approximate 
Switching. It is shown that this unit performs well for 
second and third order systems and probably higher order 
systems as well. Typical examples are carried out com- 
pletely to show the reader exactly how and when switching 
should take place and how this switching is obtained ap- 
proximately. In all cases, the response time has been de- 
creased and overshoots of any considerable size have been 
eliminated. In some cases, the response time was cut by 
a factor of 4 while still holding the overshoots down to a 
negligible value. 76 pages. $1.50. Mic 57-522 
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GAIN REDUCTION WITHOUT PHASE CHANGE — 
A PROPERTY OF NON-LINEAR CIRCUITS 


(Publication No. 18,350) 


Emanuel Levinson, D.E.E. 
Polytechnic Institute of Brooklyn, 1956 


In the stabilization of feedback control systems, it is 
generally desired to employ gain reduction with increasing 
frequency or phase lead with increasing frequency. In 
linear circuits, because of gain-phase relationships, these 
characteristics are accompanied with destabilizing proper- 
ties which limit the ability to stabilize. The primary ob- 
jective of this dissertation is to search for circuits that 
are free of the gain-phase chains and having discovered 
them to determine some of their properties and appli- 
cations. 

Emphasis is placed on the characteristic of gain- 
reduction-without-phase-change since it is shown that any 
conceivable gain and phase performance with frequency 
could be obtained if this characteristic were available. 

By means of Bode relationships and equations of physi- 
cal realizability, it is proven that this characteristic is 
impossible for any circuit for which the superposition 
theorem is valid. As a result of this study, the possible 
gain-phase relations of minimum and non-minimum phase 
linear circuits were somewhat clarified. 

On the other hand, where the superposition theorem 
fails, an infinity of circuits exhibiting the desired fre- 
quency characteristic can be constructed. Failure of the 
Superposition principle, however, implies a new meaning 
to ‘frequency’ response. The response is that of the 
fundamental (describing frequency) to each steady-state 
frequency existing by itself and generally with a particular 
magnitude. Such a spectrum cannot in theory be used to 
obtain the response to other types of inputs nor to two or 
more frequencies acting simultaneously. 

Five specific examples of general classes of non-linear 
circuits that exhibit the characteristic of gain-reduction- 
without-phase-change are described to indicate the large 
variety of possible circuits and some of their peculiarities. 
This unique property of non-linear circuits is clearly 
shown to exist. 

The ‘frequency’ characteristic of most of the examples 
used varied with input magnitude as well as frequency. By 
constructing a circuit which minimizes the effect of input 
magnitude, this dependency on input magnitude is shown 
not to be necessary to achieve the desired ‘frequency’ 
characteristic. This circuit was set up experimentally 
and both the property of gain-reduction-without-phase- 
change and minimized magnitude dependency were obtained 
in the laboratory. 

This circuit, with slight modifications, was then em- 
ployed in the error path of an unstable mocked-up servo- 
mechanism, and served to stabilize the servo. In spite of 
the failure of the superposition principle, it is demon- 
strated that Nyquist’s stability criterion can be extended 
to circuits of the type employed. 

In conclusion, other possible applications of this 
property and further studies that should be made along 
these lines are advanced and discussed. 

95 pages. $1.50. Mic 57-523 





ANALYSIS OF EXTERNAL CIRCUIT 
TRAVELING-WAVE TUBES 


(Publication No. 19,933) 


Chih- Tang Sah, Ph.D. 
Stanford University, 1956 


This report presents a theoretical investigation of 
traveling-wave tubes using external slow-wave circuits 
consisting of either the lumped elements or a combination 
of the lumped and the distributed elements. 

The analysis is undertaken using two methods: the 
normal mode expansion method using Fourier series ex- 
pansion of the electric field which interacts with the elec- 
tron beam, and the method of equivalent current generator 
for a planar one-dimensional model. 

The determinantal equations obtained from the planar 
gap equivalent current generator analysis are shown to re- 
duce to the form obtained by Pierce using the normal mode 
expansion method if the coupling, C, between the circuit 
and the electron beam is small. The determinantal equa- 
tions for the large C case do not have the same form as 
that given by Pierce. The exact determinantal equations 
from the equivalent current generator analysis are of 
fourth order and will provide information for tube oper- 
ation in the high C region, where the normal mode ex- 
pansion method using only the first term may not be ac- 
curate enough, 

Space-harmonic analysis of the electric field that inter- 
acts with the electron beam is made for the longitudinal 
interaction structure, the unbalanced transverse inter- 
action structure and the balanced transverse interaction 
structures. Linear potential variation across the gaps is 
assumed and the effect of radial and nonlinear variation of 
the electric field and r-f voltage is shown not to affect the 
results adversely for the case of small diameter beam 
tubes. 

The proper geometries for the interaction structures 
for both the balanced and the unbalanced circuits have been 
considered, for the purpose of elimination of space- 
harmonic mode interferences, by using the result of the 
space-harmonic analysis of the electric field in the inter- 
action gaps. 

The properties or merits of various circuits have been 
studied in this report by means of their phase velocity and 
interaction impedance characteristics. The conclusions 
obtained are valid for small C case and provide useful 
indications for large C tubes. The circuits considered are 
the lumped m-derived low-pass filter, the lumped four- 
element bandpass filter, and the periodically loaded heli- 
ces. General comparison shows that the balanced circuit 
has the highest impedances. The comparison between the 
unbalanced circuits indicates that the longitudinal inter- 
action gap circuit is the better one for operation in the 
fundamental space-harmonic mode and the unbalanced 
transverse interaction gap circuit is the better one for 
operation in the first space-harmonic mode. The phase 
velocity characteristics indicate that the transversely 
loaded helix is the best nondispersive circuit in the funda- 
mental forward-wave mode, and the negatively mutual 
coupled bandpass filter with a cutoff frequency ratio of 1.6 
is the best circuit for operation as a space-harmonic 
amplifier. 

The effects of circuit attenuation on the circuit charac- 
teristics are considered for the m-derived low-pass filter 
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circuit case with the resistance element connected in 
parallel with X,. The results indicate that the attenuation 
is an increasing function of frequency, the phase velocity 
becomes more constant, and the characteristic circuit 
impedance becomes more constant in magnitude and ca- 
pacitive in phase angle. 

From the results of analysis of the simple circuits, 
several more complicated circuits are considered qual- 
tatively to achieve better characteristics for special ap- 
plications. 150 pages. $2.00. Mic 57-524 


REDUCTION OF INCIDENTAL 
FREQUENCY MODULATION IN AN ULTRA HIGH 
FREQUENCY OSCILLATOR 


(Publication No. 19,037) 


Gerald Schaffner, Ph.D. 
Northwestern University, 1956 


Supervisor: Dr. Charles W. McMullen 


This investigation showed by suitable analysis and ex- 
perimental work how incidental frequency modulation of 
uhf oscillators can be reduced. The term “incidental fre- 
quency modulation” refers to frequency changes which 
occur when cathode, grid or plate voltages of an oscillator 
are varied to produce an amplitude modulated wave. Inci- 
dental fm is caused by variation of transit time and re- 
sistive parameters in the oscillator tube. Generally, at 
uhf the effect of variation of transit time is much greater 
than the effect of variation of resistive parameters, 

Theoretically, when transit time is negligible and only 
plate conductance and transconductance vary with the 
modulation, incidental fm can be elminiated. This is 
shown by analysis of an end-to-end, cavity type, triode 
oscillator with external feedback. For a particular elec- 
trical length of feedback line, oscillation frequency can be 
made independent of plate conductance and transconduct- 
ance. The correct length depends on the feedback line 
characteristic conductance and the self-reactance of the 
feedback line coupling loop. These conclusions were 
reached by examining the imaginary part of the expression 
equating loop gain around the oscillator circuit to unity. 

To develop a method of reducing incidental fm caused 
by transit time changes, a triode equivalent circuit based 
on the electron stream is used. Parameters of this 
equivalent circuit are functions of cathode to grid transit 
time (grid to plate transit time can usually be neglected). 
The incidental fm is obtained by deriving the expression of 
total phase around the oscillator circuit, which contains 
the new triode equivalent circuit. Incidental fm is reduced 
by setting the derivative of the plate circuit admittance 
phase angle with respect to cathode to grid transit angle 
equal to zero. A specific relation, which gives a compen- 
sation for transit time change, is thus obtained between 
feedback line parameters, cathode circuit admittance, and 
zero modulation transit angle. 

Two effects of non-negligible, though small, grid to 
plate transit times are also calculable. One effect is the 
grid to plate region space charge (existing for non-zero 
transit times) varying with cathode current, thereby af- 
fecting grid to plate capacitance. The other effect is the 





change of transadmittance phase caused by change of grid 
to plate transit time. It is shown that with plate modu- 
lation the two effects causes frequency changes of the 
same sign while the signs are opposite with cathode modu- 
lation. Therefore, cathode modulation should cause less 
incidental fm than plate modulation. 

Tests on a 400 megacycle oscillator verified the pre- 
ceding theory. Incidental fm was reduced by use of proper 
feedback line parameter and cathode circuit admittance 
combinations. The slope of the frequency change versus 
cathode current curve was actually made zero at one point 
for three such combinations. Frequency change from 400 
megacycles was as low as 2 kc when cathode current 
changed from 9 to 13 milliamps. As predicted plate modu- 
lation produced more incidental fm than cathode modu- 
lation, in some cases 200 times as much. 

It was concluded that an oscillator can be designed 
which has a very low amount of incidentalfm. Except for 
minor experimental adjustments the dimensions of such 
an oscillator can be calculated from the theory developed 
in this thesis. Furthermore, the actual amounts of inci- 
dental fm can be estimated with reasonable accuracy from 
this theory. 139 pages. $1.85. Mic 57-525 


AN INVESTIGATION OF FERROMAGNETIC AND 
FERROELECTRIC DIGITAL STORAGE ELEMENTS 


(Publication No. 19,041) 


Clarence Walter Schultz, Ph.D. 
Northwestern University, 1956 


This study considers first the storage of binary digits 
in known ferromagnetic and ferroelectric media with 
emphasis upon their use in small systems of the order of 
100 bits. In contrast with digital computers it is economi- 
cal in small systems to use: 

1. Larger stored energy per bit. 

2. Lower sensitivity and cost of the sensing amplifier. 

3. Continuous sensing of the state of the memory cell. 

4. Non-destructive reading of the memory system. 

It is shown that magnetic ferrites having rectangular 
hysteresis loops can be adapted to requirements 1 and 2 
by the use of increased core size. A coincident current 
matrix of 200 bits developed in conjunction with this study 
is now being produced at the rate of approximately 100 
systems per day. The critical requirement for mass pro- 
duction of coincident-current matrices is the rapid, ac- 
curate inspection of individual cores before assembly to 
obtain uniformity of coercive force and read-out voltage. 

Requirements 3 and 4 can be met by the use of a three- 
aperture core. Interaction between overlapping paths of 
magnetic induction permits the remanent induction of one 
path to change the permeability along another. A high- 
frequency (4.5 megacycle) self-saturable reactor is de- 
scribed which possesses static memory and yet can switch 
r-{f power being supplied to a load. In contrast with the 
composite core described by Snyder,* this saturable re- 
actor is molded in one piece from a single ferrite mate- 
rial. Magnetizing and demagnetizing currents required to 
open and close the switch may be in either direction and of 


any magnitude above the minimum value required to set 
the core. 
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The molding of ferroelectric powder suspensions and 
ferroelectric ceramics is not found to produce adequate 
memory cells for coincident-voltage matrices. Three- 
micron powders of both barium titanate and lead titanate 
were molded in polystyrene, sulfur, and phenol formalde- 
hyde up to the maximum binding densities. The result 
was an essentially linear dielectric with dielectric con- 
stants up to 100. Enlarged single crystals of barium 
titanate grown in a parent ceramic were individually 
plated and tested with promising results. A ferroelectric 
analogy to the ternary ferrite MnO-MgO-Fe,O, is awaited. 

Finally, this study considers the theories of ferro- 
magnetism and ferroelectricity with emphasis upon those 
metastable states which lead to their application in digital 
memory systems. The sudden magnetization reversal in 
the rectangular-loop ferrites is considered to be the re- 
sult of a uniform distribution of magnetic potential bar- 
riers at the boundaries between crystals of the ceramic. 

137 pages. $1.85. Mic 57-526 


*R,L. Snyder, “Magnistor Circuits,” Electronic 
Design, pp. 24-27, August 1955. 








MAGNETOSTRICTION DELAY LINES 
(Publication No. 19,052) 


Truet Bradford Thompson, Ph.D. 
Northwestern University, 1956 


Major Professor: Dr. John A, M. Lyon 


The extensive use of intentional delay of electric sig- 
nals has developed only since 1940. Ultrasonic delay sys- 
tems convert an electric signal to a mechanical wave for 
relatively slow passage through an elastic medium and 
reconversion into an electric signal. The type of ultra- 
sdnic system considered here is one having magneto- 
striction transducers for the conversion and reconversion 
of the signals. 

The introductory section of the report is a review of 
the basic phenomena upon which the operation of this de- 
lay line depends: wave propagation in elastic media and 
magnetostriction. The relationships existing between ve- 
locity and wavelength of the stress waves in a cylindrical 
rod are discussed and the values for a particular system 
are tabulated. The effect of temperature upon velocity is 
considered. The several magnetostriction effects are dis- 
cussed, 

The construction and operation of the magnetostriction 
delay line are described with the components considered 
separately and in combination. The factors affecting the 
performance of the medium are its magnetic qualities, 
density, elastic moduli, thermal response, dimensions, 
and previous treatment. The transducer equivalent circuit 
is developed. Laboratory work is described and some of 
the results are presented. 

An investigation of the factors which affect the output 
of the delay line for step input or pulse input is reported. 
The principal factors are the effective lengths of the 
transducer coils, the time required for the core to satu- 
rate, and levels of magnetization. Time series methods 
are applied to derive approximations of the strain 
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distributions in the mechanical pulses and the electrical 
output as a time function. The effects of variations of 
transducer parameters are shown by numerical examples 
and in experimental results. 

The magnetostriction system has the unique charac- 
teristics of easy variation of delay and application of 
multiple transducers, which seem to suit it for trans- 
versal filter applications. Because of this design of 
transversal filters is investigated. In order to keep the 
operations in the time domain, time series methods are 
used. New techniques of design are developed and several 
variations of these are démonstrated by numerical ex- 
amples. An illustration of the use of a multiple-tap line 
for shaping the response is presented. The effects of 
variation of the line length and the spacing between taps 
are shown. Other applications such as static and circulat- 
ing memory systems, pulse-rate divider, and pulse dis- 
tributor, are discussed. 

The principal advantages for magnetostriction delay 
lines are their low cost, weight, and space requirement; 
their ruggedness and reliability; the ease of adjustment of 
time delay, polarity of output, and number of transducers; 
and the ready access to the signal at any point along the 
line. The upper limit on frequency, and the unusual re- 
sponse, which approximates a second derivative of the in- 
put, are the two principal disadvantages. 

In the appendices the development of time series or z- 
transform operational methods is traced from Laplace’s 
generating functions and the calculus of finite differences. 

131 pages. $1.75. Mic 57-527 
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HIGH SPEED COMPRESSIBLE FLOW 
IN SQUARE DIFFUSERS 


(Publication No. 18,890) 


Mohamed Mohamed Atalla, Ph.D. 
Purdue University, 1949 


Major Professor: Dr. R. C. Binder 


A detailed survey is given of the previous experi- 
mental and analytical work on turbulent incompressible 
and compressible boundary layers. 

Experimental work was carried out on the subsonic 
flow of air in a square cross-section diffuser of 8-degrees 
divergence angle. Complete boundary layer measure- 
ments were taken on the diffuser at the entry Mach num- 
bers 0.18 and 0.36 with ordinary surface roughness. The 
diffuser surface at the inlet section was then carefully 
smoothed and another set of boundary layer measure- 
ments were taken at an inlet Mach number 0,23. 

Finally, provisions were made for artificially building 
up a thicker inlet boundary layer and a fourth set of 
boundary layer measurements was taken at an inlet Mach 
number 0.20. Test results were then correlated in a 
manner similar to Buris’ correlation for incompressible 
boundary layers. 156 pages. $2.05. Mic 57-528 
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TWO-DIMENSIONAL TURBULENT MIXING BETWEEN 
PARALLEL INCOMPRESSIBLE JETS 
CONSIDERING EFFECTS OF 
INITIAL BOUNDARY LAYER CONFIGURATION 


(Publication No. 19,807) 


Morris Elsmere Childs, Ph.D. 
University of Illinois, 1956 


A semi-empirical theory is developed for predicting 
velocity profiles in the mixing region between two parallel 
incompressible jets of the same fluid, taking into account 
the effects of initial boundary layer configuration of each 
jet, and of the plate separating the jets. The equation of 
motion as uSed in free jet mixing problems is drastically 
linearized to the form of the non-steady, one-dimensional 
heat conduction equation. The initial conditions to be ap- 
plied are the initial velocity distributions in the two jets 
just upstream of the jet exit. In the analysis it is assumed 
that the apparent kinematic viscosity, €, is constant at any 
given cross-section and that it may be expressed by the 
kernel function of an integral transform for the x- 
coordinate of such form that at distances far downstream 
from the jet exit, where effects of the initial boundary 
layer have decayed, e reduces to the form e = K(U, - U,)Cx, 
suggested by Prandtl and used by Gortler for mixing be- 
tween two uniform streams. 

The theoretical velocity profiles for a given initial 
configuration are presented in a transformed dimension- 
less ~ - 7 plane as a function of a position parameter, Np» 
which corresponds to some yet unspecified distance down- 
stream from the jet exit. At distances far downstream 
from the jet exit where the effects of the initial boundary 
layers and the separating plate have decayed the solution 
reduces to the form developed by Gortler for mixing be- 
tween two parallel uniform streams. If the velocity of one 
of the jets is zero and the thickness of the separating plate 
is taken as zero, the solution reduces to the form de- 
veloped by A. J. Chapman for the mixing in a free jet 
boundary between a Single jet with initial boundary layer 
and a stationary medium. 

For the purpose of verifying the theory and determin- 
ing whether an expression could be established for the ap- 
parent kinematic viscosity which would take into account 
the effects of initial configuration on the mixing, and which 
would be suitable over the entire length of the mixing re- 
gion, and thus, establish a relationship between down- 
stream position and the position parameter, an experi- 
mental program was conducted for a wide range of initial 
configurations and free stream velocity ratios. Air was 
used as the medium. Correlation of the experimental re- 
sults with the theory indicate that generally satisfactory 
results may be obtained with the theory for a wide range 
of free stream velocity ratios and initial configurations. 
The use of the small perturbations method to linearize the 
equation of motion leads to a dual interpretation for the 
theoretical solution. For cases in which the difference 
between the free stream velocities of the two jets is small, 
the solution may be interpreted as a small perturbations 
solution, satisfactory at distances downstream greater 
than approximately two boundary layer thicknesses. In 
case the difference between the free stream velocities of 
the jets is large, the solution lends itself to the use of a 
momentum integral method with an axis shift as the free 
parameter, and again, is suitable for larger distances 





downstream. At cross-sections of the mixing region near 
the jet exit, the theory appears to be less suitable for pre- 
dicting mixing profiles, particularly for cases in which 
the velocity gradients in the initial profiles of the jets are 
steep. 

A general expression for the kernel function of the 
integral transform for the x-coordinate, which would show 
the influence on ¢ of initial and boundary conditions, and 
which would be applicable over the entire length of the 
mixing region, could not be established, However, a 
simple average relationship between the position para- 
meter of the theory, Np » and the x-coordinate provides a 
suitable means of determining values of Np and allows one 
to predict velocity profiles at given downstream cross- 
sections with reasonable accuracy. 

93 pages. $1.50. Mic 57-529 


DESCRIPTION AND DISPLACEMENT ANALYSIS 
OF MECHANISMS BASED ON (2x2) DUAL MATRICES 


(Publication No. 18,979) 


Jacques Denavit, Ph.D. 
Northwestern University, 1956 


The mechanisms discussed in this thesis are systems 
of connected rigid bodies in which one of the bodies is 
fixed. Each rigid body constitutes a part of the mecha- 
nism. The connections permitting relative motion are 
made by the contact of boundary surfaces of adjacent 
parts. Such mechanisms include, for example, the slider- 
crank mechanism (as in a piston engine), the four-bar 
linkage and Hooke’s joint. The motion of a part, however, 
is not restricted to any particular motion (as plane or 
spherical), but may be any motion in three dimensions. 
Since the connections are made by the contact of adjacent 
boundary surfaces, two surfaces are involved in any con- 
nection; taken together these surfaces are called a pair. 
A kinematic chain is a sequence of parts connected by 
pairs; if the last part is connected to the first, the chain 
is said to be closed. Some mechanisms, such as the four- 
bar linkage, are composed of a single closed kinematic 
chain; others, such as the toggle mechanism, are com- 
posed of a combination of several closed kinematic chains. 

A general method to describe mechanisms and analyse 
their displacements is presented. The method, based on 
matrices, is analytical in nature; only the formulation of 
the problem requires geometric considerations. 

In the description of a mechanism, a rectangular 
Cartesian system of coordinates is defined in each part, 
and the relative positions of successive parts are ex- 
pressed in terms of the parameters defining the relative 
positions of the successive systems of coordinates. The 
set of parameters needed to define a mechanism is as- 
sembled in orderly fashion by means of a symbolic no- 
tation. 

Each change of coordinates from one system to the 
succeeding, taken around each of the closed kinematic 
chains of the mechanism may be represented by a matrix, 
Since in a closed kinematic chain the last change of co- 
ordinates will return to the (original) system from which 
the first change was made, the product of all matrices 
representing the successive changes of coordinates is the 
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unit matrix, giving a matrix equation. When such matrix 
equations are written for each closed kinematic chain of 
the mechanism, the problem of analysing the displacements 
of the mechanism is reduced to solving a set of simultane- 
ous matrix equations, 

If the construction of a mechanism is such that a point 
of an extension of each part remains fixed in space, and in 
addition these points are coincident, the mechanism is then 
called spherical, since all other points of the parts move 
On concentric spheres centered at the fixed and common 
point. In the case of spherical mechanisms the changes of 
coordinates may be represented by (2x2) matrices whose 
elements are complex numbers of the form a + ib (where 
i° = -1), with a and b real numbers. This is done by 
using the Cayley-Klein parameters. The study of non- 
spherical mechanisms may be carried forward by modify- 
ing the Cayley-Klein parameters which become numbers 
of the form a + ib; here i? = -1, and a and b are now dual 
ey of the forms ay + Wa, and by +Wb,, in which 

= 0, anda,,a,,b,,b, are real numbers. These 
nadiineathena are developed in the thesis, | 

The method may be used to (1) analyse the displace- 
ments of three-dimensional mechanisms, and (2) to evalu- 
ate the errors in displacement which result when a 
mechanism differs from its ideal design (because of im- 
perfect construction or deformation of the parts). Several 
examples of application are given. 

156 pages. $2.05. Mic 57-530 


HEAT TRANSFER CHARACTERISTICS OF 
PERIODICALLY PULSATING TURBULENT PIPE FLOW 


(Publication No. 19,853) 


Wheeler Kay Mueller, Jr., Ph.D. 
University of Tlinois, 1956 


Previously available experimental results for pulsating 
internal pipe flow heat transfer are confusing in that aver- 
age Nusselt numbers for such flows have been reported as 
less than, and as twice as large as, the value of the 
Nusselt number for steady flow of the same average flow 
conditions. No explanation of these results has been pre- 
sented. Indeed, little of the theoretical and experimental 
work in convection heat transfer and associated boudary 
layer phenomena has been concerned with pulsating flow 
phenomena. 

There are some pulsating flows for which the heat 
transfer phenomena may be considered as essentially 
quasi-steady, that is, the instantaneous heat transfer rate 
is identical to the steady flow rate for the same flow con- 
ditions. The present work employs this assumption in a 
consideration of the spatial and temporal average Nusselt 
number for pulsating internal pipe flow. A comparison of 
this average Nusselt number for pulsating flow to the 
Nusselt number for steady flow of the same mean flow 
conditions indicates a reduction in average Nusselt num- 
ber for pulsating flow. Equations are presented by which 
the magnitude of this reduction may be calculated for a 
particular type of pulsation. The results presented of 
such a calculation for the general rectangular wave pre- 
dict reductions in the Nusselt number as large as 12%. 

A tentative criterion is presented for judging whether 








Se 





a particular pulsating internal pipe flow may be considered 
as quasi-steady. This criterion is developed from an ap- 
proximate analysis of the laminar sub-layer since the 
pulsating flow will first deviate from the quasi-steady fluid 
dynamic condition in the laminar sub-layer where the re- 
sponse time to changing conditions is the largest, and since 
the laminar sub-layer contributes a large portion of the 
total resistance to heat transfer. The simplified model 
chosen for analysis consists of a laminar region of con- 
stant thickness subjected to a flow varying periodically 
with time at one boundary and to the wall condition at the 
other boundary. The maximum value of a dimensionless 
velocity difference defined as the deviation of the resulting 
velocity from the quasi-steady velocity divided by the 
quasi-steady velocity is used as the quasi-steady cri- 
terion, D,,ax. Numerical values of this dimensionless ve- 
locity difference have been calculated for the case of a 
sinusoidal velocity variation superimposed on a mean ve- 
locity and have been applied in an approximate manner to 
the available experimental results. Those experimental 
results for which increases in Nusselt numbers for pulsat- 
ing flow as compared to steady flow Nusselt numbers are 
reported have values of D,,,4x greater than or equal to 
0.05; those results for which the pulsating flow Nusselt 
number is less than or equal to the corresponding steady 
flow value are shown to have values of D,,,,, less than 
0.01. Apparently this criterion is of value in judging the 
validity of the quasi-steady assumption and points out 
basic differences in the heat transfer mechanism. 

The results of an experimental program give measured 
values of the average Nusselt number for air in both 
steady and pulsating turbulent internal pipe flow. The 
pulsating flow tests encompassed a frequency range of 2.3 
to 14.9 cycles/minute, an average Reynolds number range 
of 53,000 to 77,000 and ratios of the minimum to maximum 
velocity during a cycle as low as 0.65. The average 
Nusselt number for the pulsating flow tests was con- 
sistantly below the corresponding steady flow Nusselt 
number. All of the experiments were conducted with 
values of D,,,,. less than 0.005, so that the quasi-steady 
concept is apparently applicable. In that sense the theo- 
retical and experimental results presented support each 
other. 64 pages, $1.50. Mic 57-531 


A STUDY OF HEAT TRANSFER AND PRESSURE DROP 
UNDER CONDITIONS OF LAMINAR FLOW IN THE 
SHELL SIDE OF CROSS-BAFFLED HEAT EXCHANGERS 


(Publication No, 19,327) 


Frederick Laurent Test, Ph.D. 
The Pennsylvania State University, 1956 


The purpose of this investigation is the study of the 
heat transfer and pressure drop characteristics of a fluid 
passing through the shell side of a shell and tube heat ex- 
changer when the flow conditions are essentially laminar. 
The problem of turbulent flow.is fairly well understood, 
but previous correlations are very poor when extended to 
the laminar region, 

The experimental apparatus is designed so as to iso- 
late, as far as possible, the effect of each individual vari- 
able. The principal variables studied were: weight of 
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water flow in the tube side, weight of oil flow, baffle spac- 
ing, mean oil temperature and mean water temperature. 
The results were obtained on three shell and tube oil 
coolers with baffle spacings of two, four and six inches. 
All runs were performed with both SAE 60 and SAE 30 oil. 

A variable weight of water flow did not have any notice- 
able effect on pressure drop or oil film coefficient. The 
oil film coefficient and pressure drop would rise with an 
increase in the weight of oil flow. An increase in baffle 
spacing would cause an increase in oil film coefficient at 
low oil flows and a decrease in film coefficient at high oil 
flows. This effect is due to the influence of leakage areas 
in the shell side of the heat exchanger. An increase in 
baffle spacing would decrease the pressure drop at all oil 
flows, but the difference between the four and six inch 
units was very small. 

An increase in the mean oil temperature caused very 
little change in the oil film coefficient for the SAE 60 oil. 
The film coefficient for the SAE 30 oil would increase 
slightly with temperature. This is due to the increased ef- 
fect of the oil viscosity evaluated at the mean oil tempera- 
ture when the flow tends to become turbulent. The pres- 
sure drop would decrease rapidly with a rise in oil | 
temperature. An increase in water temperature would 
cause a large increase in the oil film coefficient, and a 
slight decrease in the pressure drop. This shows the sig- 
nificance of the oil viscosity at the tube surface. 

The results were correlated on the basis of an effective 
area and effective Reynolds number. The effective area 
attempts to account for the decrease in flow through the 
tube bundle as a result of the by-pass passages. The heat 
transfer results were correlated within ¢ 10 percent on 
the following basis: 


(Nusselt Number) 
(Prandtl Number) © (Viscosity Ratio)” *(es@) 





= function (Effective Reynolds number) 


The eS@ term accounts for the changing influence of baffle 
spacing with Reynolds number. 

The pressure drop results were correlated on the basis 
of considering the total pressure drop to be the sum of the 
pressure drops for flow across the tubes and parallel to 
the tubes. The pressure drop across the tubes is based on 
a friction factor plot. The pressure drop parallel to the 
tubes is obtained from a pressure drop curve for a unit 
without baffles. 

The correlations presented in this thesis should satis- 
factorily determine heat transfer and pressure drop re- 
sults when the effective Reynolds number is less than 100. 
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STUDY OF AN INCOMPRESSIBLE TURBULENT 
BOUNDARY LAYER IN A CONICAL DIFFUSER 


(Publication No. 19,820) 


Harvey Reed Fraser, Ph.D. 
University of Illinois, 1956 


In this investigation the characteristics of an axisym- 
metric turbulent boundary layer in an adverse pressure 
gradient are studied by means of analytical and physical 
deductions and empirical analysis. A simple and direct 
method for predicting the behavior of a boundary layer in 
a conical, smooth-walled diffuser is proposed and dis- 
cussed. The proposed method is an extension of a semi- 
empirical theory, presented by Dr. Donald Ross in 1953, 
for dealing with two-dimensional incompressible turbulent 
boundary layers. The Key to the Ross approach is the di- 
vision of the boundary layer into an inner or wall region 
where the flow is governed by local boundary conditions, 
an outer region where the flow is only dependent on the 
spatial history of the flow, and a blending region where 
both the local conditions and the spatial history are in- 
fluencing the flow. Since the flows in the inner and outer 
regions are governed by distinctly different mechanisms 
they are analyzed separately and joined in the blending 
region by empirical methods, 

An empirical extension of the Ross methods to three- 
dimensional axisymmetric flow was initiated by Mr. Earl 
Uram in 1953 and continued by Dr. J. M. Robertson and 
Mr. J. W. Holl in 1954 and 1955. These researchers found 
that the extension was not only feasible but also practica- 
ble. However, they indicated a need for additional data 
and further study to verify or modify their conclusions, 

This thesis presents the results of additional experi- 
ments, provides both analytical and empirical solutions to 
some of the problems left unanswered by previous re- 
searchers, and presents new calculation methods where 
previously suggested methods were tried and found un- 
Suitable. 

The experimental work consisted of two tests conducted 
on a 10-degree (total angle) conical diffuser with different 
thicknesses of the initial boundary layer. Measurements 
were made of the wall-static-pressure distribution along 
the diffuser and detailed velocity traverses were taken at 
12 stations along the length of the diffuser using 
hypodermic-type total-head tubes. From these measure- 
ments the values of the various boundary layer para- 
meters and the wall-shear stress were determined. 

The attainment of the condition of axial symmetry in 
the diffuser proved to be a troublesome, time-consuming, 
and laborious process. The problems connected with this 
struggle for symmetry and their solutions are discussed 
in some detail. 

Based on a comparison of the physics of 
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two-dimensional and axisymmetric three-dimensional flow 
and on empirical correlations with the data of this and 
other studies, it was found that previous analyses had neg- 
lected certain geometrical effects in their extension of the 
Ross theory. These geometric effects, which manifest 
themselves through the ratio of the three-dimensional mo- 
mentum thickness to the radius of the diffusion at any sec- 
tion, require modification of some of the previously pro- 
posed relationships. 

New calculation methods are developed and tested with 
the available appropriate experimental data. Comparisons 
of calculated and experimental values of the various 
boundary-layer measurements and parameters are pre- 
sented in tabular form. In addition two analytically pre- 
dicted velocity profiles are graphically compared with the 
experimentally determined profiles. These comparisons 
indicate that a simple, direct, and reliable method has 
been proposed for boundary-layer calculations and for the 
prediction of separation in a conical diffuser, A unique 
advantage of the proposed method is its ability to predict 
the actual shape of the velocity profile at any point in the 
diffuser. 

Finally the limitations and shortcomings of the method 
are presented and discussed, and specific proposals are 
recommended for further research to overcome these 
limitations and thus extend the usability of the proposed 
method. 157 pages. $2.10. Mic 57-533 


FLUID FLOW IN A NONRIGID TUBE 
(Publication No. 19,418) 


John Wallace Lambert, Ph.D. 
Purdue University, 1956 


Major Professor: Dr. A. Cemal Eringen 


Two simultaneous nonlinear differential equations are 
obtained for the non-steady one dimensional motion of an 
ideal fluid in a rotationally symmetric tube. To these 
must be added an equation of state of the tube expressing 
the tube radius as a function of the pressure difference. 
The general solution of these equations is expressed in 
two forms; one of which is convenient for computation on 
a digital computer, and the other convenient for semi- 
inverse methods. The problem of a large pulse wave ina 
semi-infinite tube, using exact stress strain data for the 
aorta, and approximate heart pulse data is solved graphi- 
cally. The effect of the nonlinearities included in the 
heart problem is found to be significant. 

The problem of a finite tube with fluid entering from a 
constant energy source is discussed for several different 
boundary conditions at the exit end. It is shown that if a 
uniform external pressure is applied to the tube, for 
certain values of energy and external pressure and certain 
boundary conditions, the mathematical problem changes 
type automatically introducing nonlinearity into.the bound- 
ary conditions, It is also shown that for certain ranges of 
the parameters there exist stable solutions and that in 
other ranges there exist no steady stable solutions. 

121 pages. $1.65. Mic 57-534 





ENGINEERING, METALLURGY 


A STUDY OF THE FERRITIZATION 
OF NODULAR IRON 


(Publication No. 19,816) 


Earl Joseph Eckel, Ph.D. 
University of Illinois, 1956 


Four types of ferritization treatments for nodular iron 
were studied to determine the effect of the type of treat- 
ment on the tensile properties of essentially fully ferrit- 
ized iron, as well as to evaluate the comparative detri- 
mental effects on ductility of the residual carbides that 
would be present when complete ferritization was not ob- 
tained. The types of treatment were: Type A, cooling at 
various rates through the eutectoid range; Type B, cool- 
ing at a fairly rapid rate to a temperature just below the 
eutectoid range and holding for a range of times; Type C, 
air cooling to room temperature to obtain a pearlitic ma- 
trix and then heating back to a temperature just under the 
eutectoid range for various times; and Type D, quenching 
to a martensitic matrix and then tempering at a tempera- 
ture just below the eutectoid range. 

Parallel tests were run on two typical magnesium- 
treated nodular irons which varied mainly in nickel con- 
tent, the one containing 0.17% and the other 1.65%. The 
cast irons were obtained in the form of one-inch * Y” 
blocks and from these 7/16 x 7/16 x 3 inch bars were cut 
and heated for two and one-half hours at 1800’F to remove 
proeutectoid cementite and reduce chemical segregation. 
The desired heat treatment was then applied and the bars 
were machined into tensile specimens having three- 
fourths of an inch gage lengths and tested. Lineal analysis 
of the microstructure of the fractured specimens was con- 
ducted with a Hurlbut Counter, and the relationship be- 
tween tensile properties and percentage of microconstitu- 
ents was plotted. A less detailed impact study was also 
made of the heat treatments using unnotched Charpy test 
bars. 

The two different cast irons investigated, though differ- 
ing markedly in response to heat treatment--the higher 
nickel iron being the most sluggish, led to the same con- 
clusions insofar as the comparative effectiveness of the 


_ various treatments was concerned, 


The results indicated that approximately the same ten- 
Sile properties could be obtained with any of the four heat 
treatments. From the standpoint of economy, however, 
Type A and Type C treatments were superior, with the 
latter requiring somewhat less time than the former. 
Type B treatment involving cooling directly to a tempera- 
ture just under the eutectoid range was inhibited by the 
relatively long time required to transform the austenite at 
such a temperature, while a quench to obtain martensite 
(Type D treatment) required removal of practically all of 
the sensible heat which would have to be replaced for 
tempering under the eutectoid range. 

Comparative impact tests on specimens given heat 
treatments Type A and C led to the conclusion that slow 
cooling through the eutectoid range (Type A treatment) 
indicated a greater sensitivity as to specimen location in 
the “Y” block casting than the reheating of specimens to 
just under the eutectoid range, thus resulting in a much 
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less uniform product. On the other hand, the highest 
values for Type A treatment were appreciably higher than 
those for Type C treatment, It was. also shown that the 
tensile test was considerably less sensitive to residual 
carbide areas than the impact test. 

133 pages. $1.80. Mic 57-535 


THE ROLE OF MICROSTRUCTURE IN THE STRENGTH 
AND TOUGHNESS OF METALLIC AGGREGATES 


(Publication No. 19,317) 


Howard Richard Peiffer, Ph.D. 
The Pennsylvania State University, 1956 


Before powder-metallurgical compacts can be pre- 
pared for use under severe stress and temperature con- 
ditions, it is necessary to understand fully the effect of 
microstructure on their properties. The microstructural 
variables that play a role in changing these properties are 
size, Shape and distribution of the hard phase. 

A means of investigating the effects of microstructure 
is to prepare and test synthetic compacts composed of a 
hard phase of steel and of a soft phase of silver or silver 
solder, The hard phase of these compacts is of a specific 
size and shape and is distributed in a definite manner. 

The results of this investigation indicated that for high 





strength and toughness a compact should contain hard 
particles of a small size and spherical shape. They should 
also be close-packed. Flaws in the packing cause no ap- 
preciable loss in strength and toughness, 

Sintering of the hard phase was discovered to be unde- 
sirable. The hard particles should always be separated by 
a thin film of matrix material. The silver solder-steel 
specimens had strengths lower than the silver solder itself 
because sintering of the steel had occurred. 

Steel-silver specimens were stronger than silver. The 
strength of these specimens varied linearly with a de- 
crease in ball diameter. Toughness of the silver was de- 
creased, however, because the compacts were brittle in 
all cases. 
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University in September 1952 as a graduate assistant in 
the Department of Physics. He received his M.S. degree 
from The Pennsylvania State University in June 1954, 

In June 1954 he started work on his Ph.D. in the De- 
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THE INTERNATIONAL STYLE OF 1800: 
A STUDY IN LINEAR ABSTRACTION 


(Publication No. 18,062) 


Robert Rosenblum, Ph.D. 
New York University, 1956 


Adviser: Professor Emeritus Walter Friedlaender 


A major aspect of the complex artistic transformations 
which occurred at the end of the eighteenth century was the 
growing importance of line for the creation of images. By 
the 1790’s, this tendency reached an extreme of two- 
dimensionality and purification of outline seldom achieved 
in post-medieval art. While this development is commonly 
referred to in general histories of art as well as in more 
detailed treatments of national artistic traditions around 
1800, it has never been thoroughly explored on an interna- 
tional basis. It is the intention of this study to offer a fuller 
analysis of the characteristics of this style of linear ab- 
straction in respect to the common denominators of form, 
subject, and intention which motivated its diverse manifes- 
tations throughout Europe. 

As background material, the pictorial reorientations of 
the 1760’s are considered, especially in relation to their 
emphasis upon contour, compositional lucidity, and gravity 
of subject matter. The new expressive and stylistic tenor 
of the 1770’s, as evidenced particularly in the work of 
Fuseli, is likewise treated as a basis for understanding the 
increasing autonomy of outline as well as the introduction 
of a more fantastic and personal iconography. Corollary 
material is offered in a discussion of the renewed interest 
in antique and medieval art and the particular relevance of 


OLDEN TALES FROM ACROSS THE 
OCEAN WATERS: A COLLECTION OF 
SEVENTY-EIGHT EUROPEAN FOLKTALES 
RECORDED FROM THE ORAL TRADITION 
OF SIX EASTERN KENTUCKY NARRATORS 


(Publication No. 19,459) 


Marie Campbell, Ph.D. 
Indiana University, 1956 


The seventy-eight European folktales presented here 
constitute the first volume of a five-volume collection of 
folktales from the oral tradition of eastern Kentucky 
mountain areas. Specifically, the tales in volume one be- 
long to Letcher County. Most of the tales in this first vol- 
ume are what folklorists term Marchen. A few belong to 
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publications of Greek vase painting and Italian primitive 
painting as external stimuli to the development of a pure 
outline style. 

The significance of David’s Horatii for the isolation of 
pictorial elements is discussed as a prelude to an analysis 
of the 1790’s, the decade which first witnessed the emer- 
gence of linear abstraction in its purest form. The outline 
engravings of Gagnereaux and the Davidianism of Girodet 
are introduced to suggest the dual character, erotic and 
stoical, of this style in France. As a complement to this, 
Carstens and Blake are compared in order to define the 
more visionary, anti-perceptual nature of the style outside 
of France, and Flaxman’s outline illustrations are exam- 
ined, especially in respect to their influence both in Eng- 
land and on the Continent. 

An analysis of French art is resumed with a considera- 
tion of David’s Sabines and the more radical, archaizing 
tendencies around 1800, as expressed particularly in the 
“Primitifs” and the early work of Ingres. The develop- 
ment in Germany at the turn of the century, as evidenced 
in Runge and the Nazarenes, is looked at in terms of the 
intrusion of new attitudes towards nature which ultimately 
effect the dissolution of the style in its purest form. 

After a suggestion of the final waning of linear abstraction 
inthe 1820’s, asummary recapitulates those features which 
are believed to unite the various national manifestations of 
the style — above all, its strongly conceptual nature and its 
effort to rejuvenate what was considered a corrupt artistic 
tradition by a simplification of artistic means and acorre- 
responding veneration of archaic sources. Lastly, the 
problematic relationship of linear abstraction to neo- 
classicism and romanticism as well as to subsequent trends 
inmodernartis suggested. 288 pages. $3.70. Mic 57-537 












the Finn Cycle and to other groups of ancient Irish hero 
tales. 

This collection of seventy-eight folktales were recorded 
in writing from six narrators whose families have been for 
several generations native to this mountain region. With 
the exception of one man in his forties, these six tale- 
tellers were men and a woman in their sixties or late sev- 
enties. For all but one of them, their tales were largely 
a matter of family tradition, for generations unwritten and 
unrecorded except by memory. 

The tales of each narrator constitute a chapter. There 
is a fifteen-page general introduction at the beginning of 
the book, and a shorter introductory sketch at the begin- 
ning of each of the six chapters. The tales are presented 
as recorded, with the narrator’s comments woven into the 
telling of the tale. Some tales are long and complex, such 
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as “The Jay Bird That Fought a Rattlesnake” or “The 
King’s Golden Apple Tree.” A few, for example, “The 
Shining, Beautiful Lady,” are fragments, sometimes be- 
cause the narrator never heard any more of the tale, some- 
times because he has forgotten. As to narrative style, 
most of the six tale-tellers like to “linger on the telling 
and give the details and particulars.” One of them gives 
only a synopsis or summary of the story. 

This collection presents more than one version of a 
given tale only when the narrators do not recognize 





variants as the same tale. The four versions of tale type 
480 “The Spinning Women by the Spring” given here were 
thought of as different tales. The same was true of four 
versions of tale type 510B, “The Dress of Gold, of Silver, 
and of Stars” (Cap o’ Rushes). 

Folktale types and other notes on the tales included in 
this collection make up a special section at the end of 
the book. A bibliography is also given. 

341 pages. $4.40. Mic 57-538 
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THE PRODUCTION AND GERMINATION 
REQUIREMENTS OF PUTREFACTIVE 
ANAEROBE 3679 SPORES 


(Publication No. 19,803) 


William Lewis Brown, Ph.D. 
University of Illinois, 1956 


The objectives of this investigation were: (1) To de- 
velop a medium which would produce a high percentage of 
spores from the vegetative cells after a short incubation 
period; (2) To separate these spores, without the use of 
heat, from the vegetative cells and still maintain spore 
viability, and (3) To determine the specific germination 
requirements for the spores of putrefactive anaerobe 3679. 

The two strains used in this study were the National 
Canners Association (NCA) strain and a mutant strain se- 
lected from the NCA strain by Dr. A. Lund of the Hormel 
Institute. 

The sporulation studies indicated that the mutant strain 
sporulated readily in the spent medium devised by Lund. 
The NCA strain required different sporulation conditions. 
Numerous attempts were made to devise a medium which 
would stimulate complete and rapid sporulation. It was 
found that a medium consisting of 3 percent trypticase, 

1 percent ammonium sulfate and 0.1 percent sodium thio- 
glycollate gave abundant and rapid sporulation. It was 
subsequently determined that the mutant strain also sporu- 
lated readily in this medium. 

A method was developed to separate the spores and 
vegetative cells. Treatment of the harvested mixture of 
spores and vegetative cells with lysozyme at a level of 0.5 
mg lysozyme/ml of spore suspension effectively removed 
the vegetative cells and did not materially affect spore 
viability. 

The relationships between four methods of measuring 
spore germination were determined statistically. It was 
found that the changes in refractivity and stainability of 
the spore could not be used to replace the viable count as 
a measure of germination. 

Germination of the spores was possible by treatment 
with an optimum concentration of ethylene diamine tetra- 
acetic acid (EDTA). It was surmised that the EDTA re- 
moved a metal ion which could inhibit the enzymatic reac- 
tions involved in germination. Data was presented to show 
that this was a plausible explanation for the role of EDTA 
in the germination process. 





An analysis was made of the metal ion change during 
germination and it was found that copper, iron, magnesium, 
manganese and calcium were removed by the EDTA. 

It was hypothesized that beryllium could be the metal 
inhibitor and phosphatase the enzyme system involved in 
the initial reaction leading to the loss of heat resistance 
associated with germination. The spores were analyzed 
for beryllium. It was not present at a level of 1 ppm or 
higher. However, the crushed spores did contain a phos- 
phatase. The phosphatase activity was demonstrated by 
using pyrophosphate as a substrate. The rate of splitting 
by the enzyme was calculated to be 19 ug of P/mg of dry 
spores/hr. The activity of this phosphatase was stopped 
when beryllium was added to the reaction mixture. 

94 pages. $1.50. Mic 57-539 


THE RELATIONSHIP OF DIETARY FAT 
AND CHOLESTEROL TO SERUM 
CHOLESTEROL LEVELS 


(Publication No. 19,806) 


Mahmoud Helmy Chahine, Ph.D. 
University of Tlinois, 1956 


Four objectives were involved in this study. One to 
determine the optimal conditions under which experimental 
atherosclerosis is produced in chickens, two to compare 
the effect of dietary animal versus vegetable fats on serum 
cholesterol levels, three, to study the effect of the degree 
of unsaturation of dietary fats on serum cholesteremia, and 
four, to compare the effect of free cholesterol, cholesteryl 
Oleate, elaidate, palmitate and butyrate on serum choles- 
teremia. 

Eighty-seven groups of approximately 5 chickens each, 
were fed the experimental rations from 4 to 15 weeks. All 
chickens were fed a standard poultry ration except those 
fed cholesteryl esters, the latter received a purified ration 
composed of Drackett protein, cerelose, fibre and all the 
known vitamins. Each fat was incorporated in the experi- 
mental rations at a 10 percent level and cholesterol was 
incorporated into the experimental rations at 0.25, 0.5 or 
1.0 percent levels. The cholesteryl esters were incorpo- 
rated into the purified rations at a level equivalent to 1.0 
percent of cholesterol, and supplemented with 0.0, 5 and 
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10 percent cottonseed oil. Individual serum and liver 
cholesterol levels were determined, and the aortas in- 
spected for atheromatous lesions. 

The results indicated that simultaneous administration 
of fat and cholesterol was essential for the development of 
experimental atherosclerosis in chickens. This type of 
atherosclerosis was characterized by serum hypercholes- 
teremia and formation of atheromatous lesions. Fat had 
to be fed with cholesterol to considerably increase the 
serum cholesterol levels. No atheromatous lesions were 
noted unless both cholesterol and fat were added to the diet. 
Optimal conditions for production of experimental athero- 
sclerosis were achieved by supplementing the diets of 
chickens with 10 percent fat and 0.5 percent cholesterol. 





et 


The serum cholesterol levels of chickens fed animal or 
vegetable fats in the presence as well as the absence of 
dietary cholesterol, were statistically homogenous. 
Varying the linoleic acid content of dietary fats did not af- 
fect the serum cholesterol levels of chickens fed chol- 
esterol. 

Dietary cholesteryl oleate, elaidate, palmitate and bu- 
tyrate as a group had a similar effect on serum choles- 
teremia of chickens, as compared to those fed free 
cholesterol. No statistically significant differences were 
noted between the liver cholesterol concentrations of 
chickens fed diets containing 10 percent cottonseed oil and 
cholesteryl oleate, elaidate, butyrate, palmitate or free 
cholesterol. 77 pages. $1.50. Mic 57-540 
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SETTLEMENTS OF THE EASTERN GALLA, 
HARARGE PROVINCE, ETHIOPIA 


(Publication No. 18,685) 


Clarke Harding Brooke, Jr., Ph.D. 
The University of Nebraska, 1956 


Adviser: Leslie Hewes 


From September, 1952, to July, 1954, field study was 
made of four rural villages of the Eastern Galla, the prin- 
cipal ethnic group of the Central Highlands, Hararge Prov- 
ince, Ethiopia. The elevations of the settlements varied 
from 5,250 to 6,720 feet above sea level, which is, because 
of topography and climate, the most extensive arable zone 
the highlands. In this region the population is sedentary, 
settled in relatively densely distributed farm villages. 

The four settlements have a sub-humid, mesothermal, 
winter-dry climate. Basalts and granites are the most 
common rocks in the region. Although grasses predomi- 
nate in vegetative associations, deciduous woodland prob- 
ably covered extensive areas formerly. Typical soils are 
acidic, reddish-brown loams and clays of low fertility. 
Sheet erosion is widespread. 

The average population density of the areas studied 
varied from about 75 per square mile in the Chercher Dis- 
trict, to over 150 per square mile in the Harar Region. In 
area, the settlements varied from 81 acres to 137 acres. 
The smallest population was 49, the largest, 138. Man-to- 
land ratios ranged from 0.5 acre to 2.1 acres per person. 
In the two higher villages, where population pressure is 
greatest, many inhabitants rent land outside their village 
in addition to cultivating holdings within the settlement. 

The pattern of homesteads is similar in all of the set- 
tlements. Structures, which are of similar plan and of like 
materials, are situated at one corner of the settlement. 
Grain pits and open composts are located near the houses. 
Water is obtained from wells in the beds of the seasonal 
streams, which are usually at least several hundred yards 
from the houses. 

The Eastern Galla, most of whom were pastoral a cen- 
tury ago, today are sedentary farmers who combine plow 





cultivation of crops with livestock management. Durra 
grain sorghum occupies at least 80 per cent of the cropped 
land. Corn, beans, melons, gourds, and in some areas, 
peanuts, are interplanted with grain sorghum, comprising 
a “durra complex,” Other cereals occupy a much smaller 
acreage. Sweet potatoes, peppers, and tobacco are chiefly 
garden crops. Coffee, kat, and fruits are also grown. 

_ In each of the settlements a rude system of rotation is 
practiced: the land is cleared, planted to durra (chiefly) 
for a number of years until yield seriously declines, then 
lies fallow for a year or two, eventually reverts to rough 
pasture, and finally is re-cleared once again for durra 
production. The complete cycle of rotation, which varies 
greatly from place to place, probably averages from 
twelve to fifteen years. 

Other cropping techniques of the Eastern Galla include 
the application of compost and terracing. Irrigation is 
practiced where local conditions make it practicable, and 
is limited chiefly to coffee, kat, and fruits. 

Cattle are of value to the economy of the settlements 
chiefly by reason of the need for plow oxen and the market 
for milk products. Sheep and goats are of far less value 
than cattle. Donkeys are tended for transport animals. 

Although the economy is basically at the subsistence 
level, many different agricultural products are sold for 
cash — either in the small market towns scattered through- 
out the highlands, or in the few cities (Harar, Dire Dawa, 
or Asba Tafari) of the region. Coffee, kat, oil seeds, 
fruits, honey, milk, ghee, and skins are the major products 
sold by the cultivators. The inadequacy and high cost of 
transportation, and the monopolistic marketing system are 
major problems in the development of commercial agri- 
culture in the region. 335 pages. $4.30. Mic 57-541 
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LOG CULTURE IN HILL LOUISIANA 
(Publication No. 18,747) 


Martin Wright, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor Fred B. Kniffen 


Extending into the present state of Louisiana are sev- 
eral lobes of the Southern Hill culture. The areas occu- 
pied by this culture present a material appearance that is 
entirely different from the appearance of other culture re- 
gions of the state. Even to the casual observations of lay- 
men a cultural distinction is recognizable. Such cultural 
distinctions stimulated a systematic study of the varying 
landscapes of Louisiana. 

A survey of the material features of the rural land- 
scape of the entire state was accomplished by a field party 
in 1949. From this survey the areal extents of the various 
culture regions of the state were delineated. One recog- 
nizable cultural expression was called Hill Louisiana. It 
consisted of the several lobes of Southern Hill culture 
which extended into the state. This landscape, as well as 





the others which were still recognizable, was subjected to 
intensive study by individuals in 1950. The most unique 
cultural complex of Hill Louisiana proved to be its preoc- 
cupation with the use of logs for construction purposes. 
This log culture suggested additional study in a European 
area of log construction (Scandinavia) in 1952. An attempt 
was made to determine the origins of American traits as 
well as to compare the techniques of log usage in the two 
areas. 

From these studies the elements of Hill Louisiana were 
isolated from others within the state. These Hill elements 
were described and their uses, evolutions, and relation- 
ships to other elements were determined. Composite en- 
sembles of farm units representing the significant phases 
in Hill Louisiana’s cultural development were compiled. 
Of prime importance was the definition of log construction 
aspects in Louisiana and their relationships to the Hill 
South and to European antecedents. The study has been ex- 
tensive and has resulted in many generalizations but spe- 
cificity was accomplished in that Hill Louisiana’s most 
unique house type — the double-pen — was gradually traced 
back to its prototype in Sweden — the pair-cottage. 

195 pages. $2.55. Mic 57-542 
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A CORRELATION AND REGIONAL STRATIGRA PHIC 
ANALYSIS OF THE FORMATIONS OF THE 
TRINITY GROUP OF THE COMANCHEAN 

CRETACEOUS OF THE GULF COASTAL PLAIN; 
AND THE GENESIS AND PETROGRAPHY OF 
THE FERRY LAKE ANHYDRITE 


(Publication No. 18,985) 


James Morris Forgotson, Jr., Ph.D. 
Northwestern University, 1956 


Correlation of formations and members within the 
Trinity group (Comanchean Cretaceous) of the Gulf Coastal 
Piain is based on time-stratigraphic units defined by for- 
mation boundaries recognized in the type areas and ex- 
tended geographically by electrical log correlations. 

The Trinity time-stratigraphic unit represents the in- 
terval below the top of the Glen Rose and above the top of 
the Sligo formations. It is subdivided in ascending order 
into the following time-stratigraphic units: 

1. The Pearsall, consisting of three members, which 
in ascending order are the Pine Island shale, the James or 
Cow Creek limestone, and the Bexar shale. 

2. The Rodessa, representing the interval above the 
base of the Young zone (Rodessa field) and below the base 
of the Ferry Lake. 

3. The Ferry Lake, representing the interval equiva- 
lent to the Ferry Lake anhydrite in the Caddo Lake area. 

4. The Rusk, representing the interval above the top 
of the Ferry Lake and below the top of the Glen Rose. 

5. The Glen Rose (undifferentiated), representing the 
Trinity above the Pearsall where the Ferry Lake is not 
recognizable. 





The “Travis Peak formation” of the outcrop is equiva- 
lent to the upper part of the Hosston, the updip edge of the 
Sligo, the Pearsall, and the lower part of the Rodessa of 
the subsurface. 

The Trinity group is a regional wedge thickening gulf- 
ward to become a section more than 4,000 feet thick. It 
was deposited in an intracratonic basin flanked by shelf 
areas on three sides and oceanic depths of the Gulf of Mex- 
ico on the fourth (south). The major transgression of the 
sea occurred during pre-Trinity Cretaceous. Gulfward 
tilting of the shelf and renewed uplift in the source areas 
during the closing phase of Trinity deposition produced a 
retreat of the shoreline and an advance of the deltaic front 
from the northeast. 

The erosional zero edge approximates very nearly the 
original extent of the Trinity group except in the areas of 
the Llano and Monroe uplifts. Generally there is a basin- 
ward gradation from coarse clastics near the updip mar- 
gin through finer clastics to non-clastics. The Trinity 
group from the Mississippi River eastward is a predomi- 
nantly clastic section except in southern Florida. High- 
lands in Alabama and Georgia were the major source of 
clastics. Minor sources in other areas contributed clastics 
locally to the basin margin. 

Shelf conditions transitionally graded toward basinal 
conditions with an accompanying change from near-shore 
to neritic environments. Biostromal development oc- 
curred locally in the epineritic zone. Areas of increased 
subsidence in central East Texas and northwest Louisiana 
were separated by a platform. 

The isopach and facies patterns are regionally concord- 
ant. The same structural and tectonic features persisted 
throughout Trinity deposition. 
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In southern East Texas and southern North Louisiana a 
tectonic sill along the hinge-line separated the basin from 
the shelf. Bioherms along this sill helped to produce the 
environment favorable for calcium sulphate deposition up- 
dip from the reef development. 

Trends of hydrocarbon production from certain hori- 
zons appear to be related to the facies patterns of the re- 
spective units. 

The calcium sulphate in the Ferry Lake was deposited 
as primary gypsum at a salinity less than that which is 
necessary to precipitate it from sea water by evaporative 
concentration alone. Rapid recrystallization of the gypsum 
to anhydrite took place under pressure while the associated 
shale was still fluid. 628 pages. $7.95. Mic 57-543 


THE ENVIRONMENTAL CONTROL OF 
SEDIMENTARY IRON MINERALS AND 
ITS RELATION TO THE ORIGIN OF 
THE IRONWOOD IRON-FORMATION 


(Publication No. 18,996) 


Norman King Huber, Ph.D. 
Northwestern University, 1956 


The Ironwood iron-formation of the Gogebic range of 
Michigan and Wisconsin is made up of several differing 
rock types each of which is characterized by a different 
iron-rich mineral: hematite, magnetite, pyrite, iron car- 
bonate, or iron silicate (minnesotaite, stilpnomelane). 
Where the iron-formation is relatively unaltered the Plym- 
outh, Norrie, and Anvil members consist of irregularly 
bedded magnetite and silicate rocks whereas the Yale and 
Pence members consist of even-bedded carbonate, silicate, 
magnetite, and pyrite rocks. These rock types represent 
differing primary facies of the iron-formation and were 
deposited under differing physical and chemical conditions 
during a period of continuous iron-rich sedimentation. 

An Eh-pH stability diagram is developed for hematite, 
magnetite, siderite, and pyrite, and indicates the relative 
positions of their stability fields, progressively from oxi- 
dizing to reducing conditions, in a normal sea water sys- 
tem. With the exception of the magnetite-siderite relation- 
ship, Eh is a much more critical environmental parameter 
than pH. The relative size and position of the magnetite 
field suggests that magnetite should be more important as 
a primary or diagenetic mineral in sedimentary rocks than 
has been previously recognized. This is in accord with 
numerous recent suggestions to that effect. The impor- 
tance of thermodynamic equilibrium is stressed and it is 
suggested that differences in rates of formation of the 
various minerals are the commonest causes of lack of 
equilibrium. 

Huronian sedimentation in the Gogebic district began 





ee 


with the deposition of sandstone and dolomitic limestone in 
a shallow sea advancing over a low-lying land mass of 
lower Precambrian granite and greenstone. Continued ad- 
vance of the sea, with effective separation of clastic ma- 
terial near shore, permitted the dominantly chemical sedi- 
mentation of the iron-formation in somewhat deeper water. 
The development of an off-shore basin with partially re- 
stricted circulation would facilitate such deposition. Minor 
fluctuations in the physical and chemical conditions within 
the depositional environment are reflected in the differing 
facies of the iron-formation. Deposition of the iron and 
silica-rich chemical sediments was terminated by in- 
creased orogeny and the deposition of the thick sequence of 
slates and graywackes of the Tyler formation. 

103 pages. $1.50. Mic 57-544 


RECONNAISSANCE GEOLOGIC STUDY OF 
THE BLACK CANYON SCHIST BELT, 
BRADSHAW MOUNTAINS, YAVAPAI AND 
MARICOPA COUNTIES, ARIZONA 


(Publication No. 17,598) 


Stanley Everett Jerome, Ph.D. 
University of Utah, 1956 


Chairman: Dr. A. J. Eardley 


The Black Canyon schist belt is in the Mountain prov- 
ince of central Arizona. Rocks composing it include older 
Precambrian sediments, tuffs, agglomerates and flows 
which have been isoclinally folded, faulted, and regionally 
metamorphosed. Acid porphyries and plutons ranging 
from granite to diorite in composition invaded the de- 
formed rocks and were themselves involved in regional 
compression and additional faulting. Modest amounts of 
sulphides and large amounts of barren white quartz entered 
certain of the faults and zones of strong foliation. 

Small bodies of rhyolite porphyry and a variety of 
quartz-poor rocks intruded the area, possibly during 
Laramide time. This period of intrusive activity was con- 
cluded by lead-zinc-silver-gold mineralization from which 
most of the ore, about 290,000 tons valued at slightly over 
2 million dollars, has been produced. 

The Cenozoic history is a complex one of alternating 
aggradation and degradation; the present epoch of degra- 
dation leaves the older rocks of the schist belt marginally 
overlapped by intercalated Tertiary (?) basalts and sedi- 
ments. Tilting and minor faulting of the Tertiary (?) rocks 
indicates that deformation has continued to the present 
time. | 

Many factors have combined in recent years to restrict 
production from the mines of the Black Canyon schist belt. 
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ON THE MECHANISM OF INHIBITION OF 
CHEMICAL SKIN CARCINOGENESIS IN MICE 


(Publication No. 18,974) 


Gerald Richard Clements, Ph.D. 
Northwestern University, 1956 


Adviser: Willard T. Hill 


At the concentrations of chemicals used for application 
to the skin of mice, there is no concentration quenching 
effect exhibited by solutions of mixtures of benzo(a)pyrene 
and 11-methylbenz(a)anthracene as determined by meas - 
urement of the fluorescence of these solutions. Fluores- 
cence curves also indicate that there is no chemical com- 
bination or reaction between the two components of the 
mixture. 

In extracts of mouse epidermis treated with benzo(a) 
pyrene, the presence of fluorescent components of normal 
epidermis quench the fluorescence of the carcinogen. 

Attempts to separate by paper chromatography the 
components of a mixture of benzo(a)pyrene and 11-methyl- 
benz(a)anthracene were unsuccessful. 

Protein-bound 7,12-dimethylbenz(a)anthracene and/or 
its metabolites are not present in sufficient quantities in 
chromatographed extracts of mouse epidermis to be meas- 
ured by means of ultraviolet absorption spectroscopy. 

Benzo(a)pyrene bound to mouse epidermis is not detect- 
able by means of the p-nitrobenzenediazonium chloride 
color reaction. 

Ageing of mineral oil solutions of carcinogens and of 
mixtures of carcinogens and inhibitors for as long as four 
years produces no change in concentration of chemicals in 
the solutions nor in the chemicals themselves as deter- 
mined by ultraviolet absorption spectroscopy. Photo- 
oxidation of the carcinogens in solution does not occur 
during the time the chemicals are being applied to the skin 
of mice nor when the chemicals are stored following use. 
This demonstrates that inhibition of chemical skin carci- 
nogenesis is not the result of the formation of a chemical 
with decreased carcinogenic activity, a chemical combina- 
tion of the two components in a mixture of carcinogen and 
inhibitor, nor a decrease in the concentration of the chem- 
icals in solution. 

Tritium -labelled 7,12-dimethylbenz(a)anthracene can 
be produced from the unlabelled carcinogen by a direct 
exchange reaction in the presence of a catalyst. When 
tritiated water containing 4.0 millicuries per ml. is used 
for the reaction, the labelled carcinogen is not sufficiently 
radioactive to be employed in measuring the quantity of 
carcinogen bound to mouse epidermis. 

More dibenz(a,h)anthracene than benz(a)anthracene is 
bound to skin protein forty-eight hours following applica- 
tion of the C’*-labelled chemicals to the skin of CAF, hy- 
brid mice. No difference in protein-binding of the two 
Chemicals exists due to the stage of the hair growth cycle 





at the time of application of the chemicals nor to sex 
of the mice. 

Addition of benz(a)anthracene to a solution of dibenz 
(a,h)anthracene produces a significant prolongation of the 
mean latent period of tumor production in mice. No change 
in the mean tumor yield per mouse is shown. 

Dibenz(a,c)anthracene shows inhibitory action against 
3-methylcholanthrene skin carcinogenesis in mice by pro- 
longing the mean latent period of tumor production; the 
mean tumor yield per mouse is not affected. Benz(a)an- 
thracene, 13H-dibenzo(a,g)fluorene and fluorene, at the 
concentrations used, show no inhibition of 3-methylcholan- 
threne carcinogenesis. 

If the molar concentration of benz(a)anthracene ina 
mixture with dibenz(a,h)anthracene -7,14-C™ is twice that 
of the latter chemical, a significant reduction in the amount 
of radioactivity bound to mouse skin protein is produced 
when compared to the amount bound to protein following 
application of the carcinogen alone. 

No change in the binding of the radioactivity of 3-meth- 
ylcholanthrene-11-C™* to mouse skin protein is produced 
by the addition of benz(a)anthracene, dibenz(a,c)anthracene, 
13H-dibenzo(a,g)fluorene or fluorene to the carcinogen. 
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MEDICO-PHARMACEUTICAL CONDITIONS 
AND DRUG SUPPLY IN THE CONFEDERATE 
STATES OF AMERICA, 1861-1865 


(Publication No. 17,311) 


Norman Henry Franke, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Emeritus George Urdang 


Less is known about the activities of the Medical De- 
partment and the medico-pharmaceutical conditions in the 
Confederacy than any other aspect of Confederate History, 
due to the loss of the records of the Surgeon-General’s 
Office in the fire that swept through Richmond in April of 
1865. This investigation endeavors to bring together the 
scattered fragments to supply some of the missing infor- 
mation. 

The Confederate Medical Department was organized 
into a fairly adequate instrument of service by the 
Surgeon-General, Dr. Samuel Preston Moore. ‘The Con- 
federate hospitals were also placed under his direction 
and, through State aid and the efforts of volunteer workers 
and aid societies, much was accomplished to relieve the 
sick and wounded. 

The pharmacists in the Confederacy were given no 
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rank or official recognition by the military, and any serv- 
ices rendered by them through their professional skill and 
knowledge were, for the most part, a matter of chance. 
Only a few apothecaries had appointments in the Medical 
Purveyors’ Depots and hospital dispensaries. 

The Confederate Government did publish some medico- 
pharmaceutical texts. These were mainly medical in na- 
ture and often reprints of older texts. A Confederate 
States Medical and Surgical Journal was established, and 
this did much to aid the field surgeons in their work. 

The Medical Department made every effort to provide 
the surgeons with adequate medical and hospital supplies. 
State and national efforts to establish large-scale pharma- 
ceutical manufacturing plants fell somewhat short of the 
existing demands. The Medical Purveyors made many of 
their own drug products, but profiteering often diverted 
many imported pharmaceuticals from the proper channels. 
Even civilian aid was enlisted; however, conditions were 
not conducive to beneficial results along this line. 

The Confederacy turned to indigenous drugs to supplant 
some of the items imported or of Northern manufacture. 
Despite these efforts, no new drug of important therapeutic 
merit was discovered. 

Non-indigenous drugs were smuggled through the block- 
ade of Northern ships, but inadequate records do not per- 
mit an accurate evaluation of this source of drug supply. 
The quantity of drugs captured from the Northern armies 
cannot be evaluated either. Smuggling through the lines 
from the North was commonplace, but little indicative 
documentation exists to permit a definitive study. 

Shortages of medical supplies placed great hardship 
upon the civilian population and druggists were exempted 
from conscription by act of Congress to care for the peo- 
ple. This caused some pharmacists to speculate in other 
goods, and some draft evaders opened apothecary shops 
and pretended to be pharmacists to avoid conscription. But 
these were relatively few. 

In May of 1863, in order to improve professional stand- 
ards and expose speculators, the pharmacists met in con- 
vention in Augusta, Georgia. The internal conditions of 
the Confederacy apparently were not conducive to the es- 
tablishment of a Confederate pharmaceutical association 











and nothing more seems to have developed from this effort. 


The high cost of drugs caused the civilians to turn to 
home remedies to relieve their ills. These were, in many 
cases, therapeutically ineffective. 

The failure at Gettysburg, making defeat inevitable, 
had its effect on public morale, and caused a sharp in- 
crease in drug and prescription prices. Generally, the 
physician preferred the time-tested, but expensive, drugs, 
if available, rather than the indigenous products. These 
factors provided additional torments to an already broken 
people during the last months of the Confederacy. 
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EFFECT OF WORK CONDITIONS UPON 
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(Publication No. 20,008) 


Elena M. Sliepcevich, D.P.E. 
Springfield College, 1955 


This investigation of the effect of refuse collection upon 
the health of the loaders, sweepers and drivers in the San- 
itation Department of New York City was designed in two 
parts. Part I was a vertical study to show the progressive 
changes and accumulative effects of working conditions 
over a period of more than twenty-two years (1931-March 
15, 1953). Part Il was a cross-sectional investigation to 
determine the effect of current operations upon the health 
of the sanitation worker over a one-year period. 


Part I — Vertical Study 


The permanent medical records of each of the 500 men 
who entered the Sanitation Department as refuse collectors 
in 1931 were evaluated for specific diseases and injuries 
which could be classified as occupational. The diseases 
were categorized as arthritis, cardiovascular, digestive, 
hemorrhoids, diseases of the muscles and tendons, dis- 
eases of respiration, diseases of the skin, and miscellane- 
ous diseases. The injuries included hernias and those of 
the arms, back, feet, hands and legs. Data on age, number 
of visits to the clinic and the number of days lost as the 
result of illness of injuries were also recorded. 


Part It — Cross-Sectional Study 


The weekly medical reports of the 8,528 refuse collec- 
tors who were in the employment of the Sanitation Depart- 
ment during 1952 were the source of data for this part of 
the study. As the result of the findings in Part I, the dis- 
eases in this part of the investigation were classified as 
hemorrhoids and diseases of the joints, heart and blood 
vessels, muscles and tendons, organs of respiration and 
skin. The injuries included, besides hernias, those of the 
arms, back, chest, head and face, feet, hands and legs. 
Data was also recorded on age and years of service. Be- 
cause of the large number of sick calls, the records of only 
six alternate months, January, March, May, July, Septem- 
ber, and November were studied. 


Results 


The following are among the important results reached 
in this study: 

1. There is a relationship between respiratory dis- 
eases and the season of the year. 

2. There is no relationship between hemorrhoids, car- 
diovascular diseases, and skin diseases and the season of 
the year. 

3. Fifty-seven per cent of the refuse collectors in the 
0900-man group were reported as having arthritis, which 
exceeded the nationalaverage. Therefore, arthritis may be 
classified as an occupational disease of refuse collectors. 

4, Cardiovascular diseases may be classified as oc- 
cupational diseases of refuse collectors inasmuch as the 
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incidence of these diseases exceeded rates for all other 
groups of similar ages. 

5. There is no relationship between age of the work- 
ers or years of service and hemorrhoids, digestive dis- 
eases, muscle and tendon diseases, skin diseases and re- 
spiratory diseases. 

6. There is a positive relationship between the age of 
the workers or the years of service and arthritis and car- 
diovascular diseases. 

7. The prevalence of muscle and tendon diseases among 
refuse collectors is high, particularly, muscle ailments af- 
fecting the back. Only respiratory diseases were more com- 
mon. 

8. Skin diseases may be classified as occupational for 
the refuse collector. 

9. There is no relationship between the number of in- 
juries and the season of the year. 





10. In the 500-man group, 15.2 per cent were reported 
to have, or have had hernias. Hernia, therefore, can be 
classified as occupational. 

11. Injuries to the hand are the most common injuries. 

12. Older men tend to have less injuries than the 
younger men. 

13. The injury frequency rate decreases as the years 
of service increases. 

14. The rate of injuries per million man-hours de- 
creased from 1931 to 1953. 

15. The average rate of injuries per million man- 
hours for the New York City Sanitationmen was 69.2 which 
exceeds that of all other occupations previously studied, 
except logging. The present rate (1951-March 15, 1953) of 
48.8 is exceeded only by the stevedores and loggers. 
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THE ORGANIZATION AND FUNCTION 
OF THE CONFEDERATE MILITARY 
CHAPLAINCY, 1861-1865 


(Publication No. 20,032) 


Herman Albert Norton, Ph.D. 
Vanderbilt University, 1956 


Supervisor: Professor Herbert Weaver 


The American military chaplaincy, unofficially begun 
by colonial clergymen and legally sanctioned on July 29, 
1775, primarily at the recommendation of General George 
Washington, became a part of the Confederate military 
establishment on May 3, 1861, after nominal opposition 
from President Jefferson Davis and leaders of the Provi- 
sional Congress. The legislative act authorizing military 
ministers specified that they were to be appointed by the 
President and assigned by him to such regiments, brigades, 
or posts as he deemed necessary. The act did not pre- 
scribe duties, nor did it provide for rank or uniform. The 
designated pay of eighty-five dollars per month was re- 
duced to fifty but was soon raised to eighty, the rate at 
which it remained. Subsequent legislation authorized ra- 
tions, stationary, and forage for one horse. 

Most of the approximately 600 chaplains who functioned 
at various times were youthful, native, moderately well 
educated Protestant clergymen. The majority of them en- 
tered Confederate service when the militia of their respec- 
tive states reported for duty or subsequently through di- 
rect commission. Their duties were similar to those of a 
civilian minister, modified by distinctive conditions at- 
tached to military life. 

Although general pastoral functions were expected of 
chaplains, some organized schools and taught in them, a 
few acted as surgeons, several functioned as aides -de- 
camp, one undertook an official government mission 





abroad, and a number participated in the fighting, though 
classified as non-combatants. 

The sermon was the most effective and frequently used 
tool of the military minister. Most of the sermons, sim- 
ple discourses drawn from pre-war files, were not mar- 
tial in tone and did not identify the Southern cause with the 
will of God, but emphasized the transforming power of 
divine grace, pointed out the uncertainties of life, and 
warned sinners of eternal punishment. 

The most publicized aspect of religion in the Confeder- 
ate armies was the “Great Revival,” which resulted in an 
estimated 150,000 professions of faith, including those of 
several generals. Although chaplains played a part in re- 
vivalism, the exact nature of their role cannot be ascer- 
tained from the available evidence. 

The military ministry at its best was an arduous Office, 
and chaplains, subjected to the rigid aspects of army dis- 
cipline and a novel mode of life, were perplexed by at- 
tempts to fill their depleted ranks, to curtail resignations, 
to accommodate themselves to inadequate compensation 
and indistinguishable rank, and to trace the exact point at 
which military propriety took presecedent over profes- 
sional responsibility. 

Although they were never fully accepted into the frame- 
work of military organization, chaplains were the most 
important institutionalization of religious life in the Con- 
federate armies. Because they were present, religion 
played a real and vital role in the field, and at posts and 
hospitals. Evidence of their worth is that they were asked 
for by the soldiers and, during the closing days of the con- 
flict, did as much as any other class of men to maintain 
morale. 366 pages. $4.70. Mic 57-548 
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THE MECHANIZATION OF TRANSPORT 
IN NOVA SCOTIA, 1825-1867 


(Publication No. 19,649) 


Ross Allan Webb, Ph.D. 
University of Pittsburgh, 1956 


The role of Nova Scotia in promoting the mechanization 


of Canadian transportation has been neglected by historians. 


Although a maritime province whose economy centered 
around wooden shipbuilding, Nova Scotia did not lag behind 
her sister provinces in British North America in adopting 
new modes of transport. In fact, in some cases she spear- 
headed movements to mechanize transportation and com- 
munication elsewhere. 

Among the many sources used for this study were the 
official records of the Government of Nova Scotia, the 
provincial newspapers, the collections of the Emerson 
Memorial Library of Acadia University and the Macdonald 
Memorial Library of Dalhousie University, and the mate- 
rials of the Public Archives of Nova Scotia and the Public 
Archives of Canada. From an analysis of these records the 
history of Nova Scotian transportation falls into four main 
periods: (1) the emergence of the stage coach and the sail- 
ing vessel; (2) the introduction and development of the 
steamboat; (3) the interlude of canal building; and (4) the 
building of railroads. 

The age of coach and sail was relatively short as a re- 
sult of the increasing mechanization of industry and trans- 
port occasioned by the development of the steam engine. 
Nova Scotia early adopted the steamboat for local as well 
as intercolonial commerce. Enjoying government subsi- 
dies, steamboat enthusiasts (James Whitney, Richard 
Smith, Samuel Cunard, and others) developed steamer 
service between ports on the Bay of Fundy, the Southwest- 
ern Shore, the Strait of Northumberland, and the Gulf of 
St. Lawrence. Steam communication was also established 
with the Upper Provinces, Newfoundland, and the United 
States. Samuel Cunard was Nova Scotia’s greatest con- 
tributor to the development of Transatlantic steam naviga- 
tion. 

The continued advance of mechanized transport was de- 
layed by the introduction of canals as an answer to the 
problem of internal communication. Of the three canals 
projected in Nova Scotia (the Shubenacadie Canal, the 
Chignecto Canal, and the St. Peter’s Canal), the St. Peter’s 
Canal was the only one of any value to be completed. Ca- 
nals served one purpose, however; future railroad projec- 
tors became conscious that local funds were insufficient 
for their needs and, if railroads were to be built, financial 
assistance must come from abroad. 

Early advocates of railroads in Nova Scotia were 
Joseph Howe, editor of the Novascotian, and Mr. Justice 
Thomas Chandler Haliburton. These men realized the po- 
tentialities of railroads; spurred on by the successful 
operation of the colliery road built by the General Mining 
Association in 1836, they urged the projection of public 
railroads. Numerous schemes were put forward between 
1830 and 1854 (the Halifax & Quebec Railway, the Halifax & 
Windsor Railway, and the European & North American Rail- 
way were the most outstanding), but the costly construction 
of canals, together with the failure of the Imperial Govern- 
ment to guarantee the interest on any line connecting the 
British Colonies with the United States, appeared to put an 
end to any hope of their actual construction. Nevertheless, 
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the individual provinces began building railroads as their 
resources permitted. Nova Scotia built her railroads as 
government projects and by Confederation had accumulated 
over 200 miles of road. 

After 1857 the Halifax & Quebéc Railway scheme was 
revived and successive conferences were held by the 
provinces and by their representatives with the Imperial 
Government in regard to an intercolonial railroad. As the 
political situation in the Canadas worsened and the move- 
ments toward regional and national federation grew, the 
maritime provinces became more adamant in their demand 
for an intercolonial railroad that would tie the provinces 
together economically as well as politically. As such, 
Nova Scotia and New Brunswick, by their demand for an 
“Intercolonial,” assured the development of Canada on an 
East-West rather than a North-South axis. 

175 pages. $2.30. Mic 57-549 
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THE EMERGENCE OF THE GERMAN 
DYE INDUSTRY TO 1925 


(Publication No. 19,797) 


John Joseph Beer, Ph.D. 
University of Ilinois, 1956 


Dyestuffs manufacture, which originated in England one 
hundred years ago, owed its beginning to the application of 
the newly emerging science of organic chemistry to indus- 
trial problems. Organic chemists of the time, under the 
leadership of Justus Liebig and August W. Hofmann, suc- 
ceeded in converting coal tar, then being over-produced as 
a by-product of the newly founded illuminating gas industry, 
into artificial colors, whose low price allowed the cost of 
dyeing to keep pace with the falling price of factory made 
textiles. Though the manufacture of dyes first appeared in 
England and France, the science upon which the new indus - 
try depended for further growth was primarily a German 
creation. The Germans, in contrast to the British and the 
French, early understood the potential significance of or- 
ganic chemistry to industry. Accordingly, they promoted 
close cooperation between academic chemists and factory 
owners, and they established a system for educating large 
numbers of research chemists. 

The dye industry, owing to its close ties with the fashion 
world, was from the beginning stimulated by an incessant 
demand for the discovery of new shades. For this reason 
it early was obliged to employ large numbers of university 
trained chemists. Between 1878 and 1900 there gradually 
evolved within the German dye plants the industrial re- 
search laboratory as we know it today. So successful was 
this new research institution in promoting the growth of the 
German dye plants, that these came to virtually monopolize 
the world’s entire color production. This monopoly was 
further reinforced by the creation of a highly efficient 
sales net that spanned the globe and by the development of 
the cartel, with which the German color firms prevented 
excess competition among themselves in order to cooperate 
in the elimination of foreign rivals. The cartel, which was 
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at first only an agreement concerning the price, production, 
and marketing of a single product, was gradually enlarged 
in scope till it reached the logical ultimate form of busi- 
ness cooperation — the trust. That trust was the I. G. 
Farben corporation, organized in 1925, which in its brief 
history rose to become one of the largest, most influential 
and controversial combines ever created by private enter- 
prise. 

The source of this trust’s power lay in its control of 


virtually all branches of chemical manufacture in Germany. 


It was able to achieve this control because the dye industry 
from which it sprang had, about 1900, turned its research 
organization to the investigation of other chemical fields. 
The result was a rapid diversification into the manufacture 
of drugs, heavy chemicals, photographic supplies, fertiliz- 
ers, perfumes, etc. The World War hastened this branch- 
ing out process because the German dye industry was 
called upon to produce many vitally needed substances 
made scarce by the British blockade — notably explosives 
and artificial rubber, without which Germany could not 
long have continued the struggle. 

The dye industry, aside from its vital influence on sci- 
ence, business organization, and warfare, has, through its 
pressure on the German government directly influenced 
the laws and the educational system of that country and in- 
directly affected those of the other industrial lands. It has 
also contributed to the aesthetic beauty of man-made ob- 
jects by supplying the artist and the workman with inex- 
pensive, lasting colors of any desirable shade. 
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THE HOOSIER ARSENAL (PARTS I-VI) 
(Publication No. 17,937) 


George McCoy Blackburn, Ph.D. 
Indiana University, 1956 


With its industrial structure based on the iron and steel 
and automobile industries, Indiana had not yet recovered 
from the depression when the war erupted in September, 
1939. Partly because of normal conditions and partly be- 
cause of war-anticipated business, Hoosier manufacturing 
activity increased until the first weeks of 1941. In the 
spring of 1941 occurred a sharp upsurge of activity that 
was continually sustained until manufacturing reached peak 
levels in the fall of 1941. From that time until Pearl Har- 
bor, however, industry suffered because of priorities re- 
strictions. While before Pearl Harbor, Indiana ranked 
sixteenth in the nation in supply contracts, the state ranked 
fourth in new government-financed war facilities and re- 
ceived munitions plants at Charlestown, Kingsbury, New- 
port, and Crane and aircraft plants at Evansville and South 
Bend. 

In 1942 many more new factories such as the airplane 
factory at Evansville and the Evansville and Jeffersonville 
shipyards were started, while hundreds of established 
plants converted to war work. Conversion presented many 
problems, but these were serious only for the automobile, 
musical instrument, home appliance, and limestone indus- 
tries. 

Indiana reached the peak of war production in 1943: 
ranking eighth among the states in war contracts but fifth 





per capita in value of supply contracts and first per capita 
in value of new facilities, she chiefly contributed aircraft, 
combat vehicles, and ammunition to the war program. 

Since the major needs of the armed forces were filled 
by the time of the Normandy invasion, Indiana industry 
principally supplied specific needs as determined by bat- 
tlefront conditions. With war production declining in im- 
portance, Hoosier industry started limited reconversion 
during the false hopes for peace in the summer of 1944. 
Although the federal government renewed emphases on war 
production after the German breakthrough in December, 
limited reconversion received official encouragement as 
victory appeared imminent in Europe. Partial reconver- 
sion after the German surrender was followed by full re- 
conversion after V-J Day. 

By the middle of 1946 disposition had been made of 
most of the government-financed plants in Indiana. While 
physical reconversion of prewar plants was completed 
within a few months after the war ended and the trend to- 
ward unemployment was reversed by November, 1945, 
several months elapsed before sufficient materials were 
available to permit resumption of full scale operations in 
manufacturing plants. 520 pages. $6.60. Mic 57-551 


THE POLITICAL AND SOCIAL POLICIES 
OF THE AMERICAN MEDICAL 
ASSOCIATION, 1901-1941 


(Publication No. 19,804) 


James Gordon Burrow, Ph.D. 
University of Tlinois, 1956 


The American Medical Association rose from political 
obscurity at the opening of the twentieth century to a posi- 
tion of considerable power four decades later. Its failure 
to secure the support of a large part of the medical pro- 
fession, its bitter struggle with irregular healing groups; 
and the weakness of its own organizational structure, 
largely account for its political insignificance in the nine- 


teenth century. Not until after it had changed its plan of 


organization by major constitutional revisions in 1901, and 
had launched a nation-wide campaign of expansion did it 
acquire much political power. 

The AMA’s attempt to effect internal reforms and es- 
tablish itself securely in every state and territory, did not 
prevent it from contributing to the reform efforts of the 
Progressive Era. It gave much support to the movement 
that led to the passage of federal food and drugs legisla- 
tion of 1906 and further attempted to safeguard the public’s 
health by calling for needed revisions and effective en- 
forcement of the measure and by conducting its own cru- 
sade against nostrum exploitation. It also urged the es- 
tablishment of a federal department of health at a time 
when the idea aroused little public concern. Yet, the 
AMA developed no broad social program and largely con- 
fined its interest to a few issues closely related to public 
health and the profession’s welfare. However, not all is- 
sues associated with public health drew its support for it 
contributed little to the agitation for workmen’s compensa- 
tion laws, old-age pensions, minimum hour laws for 
women and children, and for the elimination of hazardous 
and unsanitary factory conditions. 
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During World War I the AMA appeared to have acquired 
a broader social outlook at a time when the nation’s atten- 
tion had largely turned from questions of domestic reform. 
It showed considerable interest in compulsory health in- 
surance until affected by the general spirit of conservation 
and reaction that followed the war. In 1920 it officially 
repudiated the idea and during the following twelve years 
of Republican control opposed extension of federal aid to 
states for public health functions and the expansion of the 
veterans’ program by the inclusion of hospitalization ben- 
efits for veterans with non-service-connected disabilities. 
It also showed considerable alarm over the growth of 
group practice, contract practice and voluntary-health- 
insurance schemes. 

The AMA made some adjustment to the grave problems 
created by the Great Depression and supported much of 
the emergency legislation of the early New Deal program. 
It offered little objection to the social-security legislation 
of 1935 but feared that this program would be expanded by 
the adoption of compulsory health insurance. Its hostility 
to compulsory insurance explains in a large measure its 
growing friendliness for voluntary schemes which it hoped 
would serve as a deterrent to the adoption of a compulsory 
system. The AMA gradually recognized the need of some 
states for federal subsidies to support public health work 
but did not approve of federal assistance to all the states 
and frowned upon the extension of federal aid on a perma- 
nent basis. While it had long advocated stronger federal 
food and drugs legislation, it considered the bills intro- 
duced in Congress in the 1930’s inadequate and gave little 
support to the movement that led to the passage of the new 
legislation of 1938. Although the AMA had taken a slightly 
more liberal position on several social issues by the time 
the United States entered World War II, it appeared to be 
more suspicious of the New Deal program. 

503 pages. $6.40. Mic 57-552 


SOME ASPECTS OF THE POLITICAL AND 
ECONOMIC PROBLEMS OF WOMAN IN 
ENGLISH SOCIETY, 1884-1901 


(Publication No. 18,052) 


Floyd Wardlaw Crawford, Ph.D. 
New York University, 1956 


Adviser: Joseph H, Park 


Later Victorian English woman suffered a pronounced 
political and economic inequality, which gradually de- 
creased, thanks largely to the pattern of absolute equality 
of the sexes championed by John Stuart Mill. A sampling 
of individual philosophy and thinking otherwise on woman 
contemporary with Mill and after him, if not necessarily 
typical or authoritative, is nevertheless indicative of 
strong sentiment both for and against woman. 

Politically, English woman of the period 1884-1901 was 
concerned primarily with the franchise in national affairs, 
where she experienced total failure, and secondarily with 
the franchise in local affairs, where she achieved nomin- 
ally full success. Her fight was spearheaded by liberal- 
minded middle class persons and was resisted actively by 
the Government and by Parliament. 





A 


Economically, English woman of the period 1884-1901 
was concerned largely with employment, with incomes, 
hours, and working conditions, and with protection in work, 
Woman of the upper classes experienced difficulty in se- 
curing “suitable” employment, while woman of the lower 
class experienced difficulty in retaining some of her cus- 
tomary employment and in obtaining appreciable amounts 
of new or additional employment. In every instance, how- 
ever, her efforts resulted more in success than in failure, 
The income of woman of every class was “habitually 
fixed” at levels below man’s, with collective bargaining 
wielding very limited influence in determining it. Her 
hours and working conditions likewise were “habitually 
fixed” at low standards, with Parliament wielding increas- 
ing influence in regulating them for the better in most 
areas of employment, and with collective bargaining play- 
ing practically no part. Combination of woman apart from 
man was the practice of the eighties, but integration of 
both sexes into the same unions became the predominant 
practice of the nineties. Woman demonstrated the effec- 
tiveness of the strike on several occasions, manifesting 
more militancy than man. Yet, despite the evident bene- 
fits of combination, woman in vast majority remained 
aloof from it. 

The treatise warrants several significant observations 


_ and conclusions. Though the Government, Parliament, the 


Queen, the public in general, and woman in particular, all 
contributed in various ways to woman’s condition in politi- 
cal affairs, even so the basic factors responsible for the 
injustices which she suffered were man’s fear of domina- 
tion and of irrationalism by her and of embarrassment at 
her hands. Likewise man’s fear of competition from 
woman was responsible basically for his discrimination 
against her in employment and in income. Meanwhile, her 
long hours and bad working conditions were attributed 
largely to the refusal or failure of both Parliament and the 
trade unions to establish decent labor standards for her 
with honesty and alacrity. But woman herself bore a con- 
siderable responsibility for her own low standards through 
her practice of “individual bargaining” conducted in reality 
mostly under conditions of compulsion. Inspection of her 
standards by the Government would have been much more 
effective had it been provided with more willingness and 
adequacy. 

As a result of various injustices which society heaped 
upon woman of that day, the entire nation suffered, for it 
could not avail itself of her full contributions. Through 
years of propagandizing woman herself had become bound 
by a conviction of inferiority based on sex, from which she 
had not escaped by the end of the old century. Neither the 
male sex nor the female, as such, advanced a definite 
school of thought on woman, while the obstructionists to 
her full rights were uninfluenced by the fact that, change is 
always taking place. 

The treatise consists of 688 pages inclusive of the bib- 
liography but exclusive of the introduction. It is divided 
into five chapters and contains twenty-two tables. There 
are about 252 items in the bibliography and they are clas- 
sified as follows: books (a) autobiographies and biogra- 
phies, and (b) other categories; magazine articles; public 
documents; and periodicals, newspapers, and miscellaneous 
publications. 701 pages. $8.90. Mic 57-553 
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THE LATIN AMERICAN POLICY 
OF ELIHU ROOT 


(Publication No. 19,812) 


Jack Davis, Ph.D. 
University of Illinois, 1956 


Elihu Root (1845-1937) served as Secretary of State 
from July 1905 to January 1909. His major efforts while 
in office were directed toward the improvement of our re- 
lations with the Latin American republics. His most dis- 
tinctive contribution to the Latin American policy of the 
United States concerned the means rather than the ends of 
our hemisphere relations. The two basic objectives of his 
hemisphere policy, the promotion of our national defense 
by bringing order and stability to the disorderly states of 
the Caribbean and the promotion of our commercial inter- 
course with the progressive states of South America, did 
not begin or end with his administration of the State De- 
partment. What he did was to recast the strategy of our 
inter-American relations by attempting to realize these 
objectives through friendship and cooperation rather than 
through the aloofness and bullying which frequently had 
characterized the policies of his predecessors in office. 

When Root took office hostility not harmony character - 
ized inter-American relations. The attitude of the Latin 
American world toward the United States was one of an- 
tipathy and suspicion. It was Root’s conviction that the 
estrangement of Latin and Anglo-Saxon America was 
grounded primarily in prejudice and misunderstanding 
rather than in vital differences of interest. He believed 
that the true interests of all the American republics were 
highly complementary and that each nation could both con- 
tribute and gain much from greater and more cordial con- 
tact with its neighbor states. The task before Root, conse- 
quently, was the clearing away of accumulated prejudices 
and grievances so that the leaders of all the hemisphere 
republics might see inter-American relations in what he 
believed to be the true perspective. 

Root began his campaign for greater hemisphere har- 
mony by seeking out and winning the friendship of the Latin 
American diplomatic corps at Washington. Then by his 
tour of South America in 1906 and his visit to Mexico in 
1907, he carried his message of genuine interest, sincere 
respect, and kindly consideration to the Latin Americans 
on their home ground. By his efforts he succeeded in pro- 
voking throughout the Latin American world a greater con- 
fidence in the hemisphere motives of the United States. At 
the same time he labored to convince his own countrymen 
that it was to the best interests of the United States to ex- 
pand rapidly its economic and cultural intercourse with its 
hemisphere neighbors. 

Not by words alone did Root attempt to introduce a new 
spirit of friendship into New World relations. His actual 
conduct of affairs with the southern republics was care- 
fully designed to uproot misgivings and plant confidence. 
Perhaps the one event which had most raised the suspicion 
of the Latin Americans had been the separation of the De- 
partment of Panama from the Republic of Colombia in 
1903 under the protection of the United States. Conse- 
quently, he assiduously endeavored to effect a reconcilia- 
tion with Colombia based on an amicable settlement of the 
Panama incident. The southern republics had also been 
alarmed by the proclamation in 1904 of the Roosevelt cor- 
Ollary. While Root did not renounce our assumption of 





the role of hemisphere policeman, he did attempt to stress 
the benevolent character of our Caribbean interest and 
subordinate the policing aspect. Moreover, by displaying 
judicious restraint in his conduct of affairs with the Carib- 
bean republics he succeeded in convincing the Latin Amer- 
icans that no orgy of interventions would follow while he 
retained office. 

Root recognized that the introduction of a spirit of good 
neighborhood into hemisphere relations would take decades. 
He was satisfied to lay the foundation for future generations 
of statesmen. 235 pages. $3.05. Mic 57-554 


WAR BY THE PEN: SOME INTELLECTUAL 
AND PROPAGANDISTIC ASPECTS OF 
THE CHILEAN STRUGGLE FOR 
INDEPENDENCE, 1808-1820 


(Publication No. 19,006) 


Irvin M, Lande, Ph.D. 
Northwestern University, 1956 


This work is an investigation into the ideas of the 
Chilean revolution and the vehieles through which they 
were expressed. Emphasis is placed upon the early news- 
papers of the first period of Chilean independence, the 
Patria vieja (1810-1814), the Spanish Reconquest (1814- 
1818), and the first two years of the Patria nueva (1818- 
1820). 

The first chapter, “The Intellectual Climate,” provides 
a sketch of Chile at the beginning of the 19th century, 
short biographies of the men who were to play the leading 
intellectual roles during the revolution, and a resumé of 
the political developments in Chile that led to the separa- 
tion from the Mother Country. | 

The next three chapters, “War by Proclamation,” “War 
by the Press,” and “War from the Pulpit,” present in a 
roughly chronological order within each chapter, the de- 
velopments in a war of words immediately prior to and 
during the Patria vieja. “War by Proclamation” contains 
the chief body of new material: analyses of the ideas con- 
tained in the manuscript broadsides (pasquines) that circu- 
lated on the eve of revolution and in the Patria vieja. 
Problems of authorship are considered, but chief emphasis 
is placed upon the thought the documents are trying to con- 
vey. This study is based upon unpublished primary mate- 
rial in the Chilean National Archives and the Barros 
Arana collection in the Chilean National Library. 

“War by the Press,” the longest section of the work, 
studies the early hand-written newspapers and the periodi- 
cals published on Chile’s first press. Only the output of 
this first printing machine is considered in the study; the 
author has arbitrarily chosen the year (1820) in which 
Chile acquired a second press as the date with which to 
conclude the work. The most important newspapers to be 
printed on the early press were the Aurora de Chile, Mon- 
itor araucano, and Semanario republicano, and they are 
discussed both as vehicles of revolutionary propaganda as 
well as reflections of the society in which they existed. 

“War from the Pulpit” reports the sermons and activi- 
ties of both royalist and patriot clergymen. This chapter 
analyzes the role played by the Churchmen in the forma- 
tion of the new government, the assistance rendered the 
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Spanish regime by the Church, and the gradual shift in 
loyalties of a large number of religious leaders. 

The next two chapters discuss the period of the Spanish 
Reconquest. One chapter, “The Royalist Revival,” reviews 
the propaganda methods employed by the Spaniards after 
reconquering Chile. The newspaper, Viva el Rey Gazeta, 
is given special attention. The life of Melchor Martinez, 
the author of the important royalist account of the revolu- 
tion, the Memoria historica, is discussed. 

The chapter entitled “The Patriots in Exile” discusses 
the intellectual activities of the Chileans who were either 
exiled across the Andes or imprisoned. The chief figures 
here are Camilo Henriquez and Juan Egana. Henriquez’ Ss 
important Observaciones acerca algunos asuntos utiles is 
analyzed. The Chilean friar’s other activities, especially 
his connection with the development of the Argentine thea- 
tre, are discussed. Juan Egana’s writings while in the 
Juan Fernandez prison are summarized in the concluding 
pages of the chapter. 

The Patria nueva chapter is a brief review of the first 
newspapers originated after the final defeat of the Span- 
iards, beginning with the official Gaceta del supremo 
gobierno de Chile, including the various short-lived publi- 
cations of 1817-1818, and concluding with the establishment 
of a second press in 1820. 

In addition to a brief conclusion, the work also contains 
a bibliographical note, a glossary, a list of abbreviations, 
acknowledgments, and a listing of articles appearing in the 
two volumes. of the Aurora, Chile’s first newspaper. 

381 pages. $4.90. Mic 57-555 























THE ADMINISTRATION OF THE 
BRITISH CROWN LANDS, 1788-1955 


(Publication No. 19,850) 


Pinckney Miller Mayfield, Ph.D. 
University of Tlinois, 1956 


The investigations of the eighteenth century laid the 
ground work for the great nineteenth century reforms that 
modernized the British administrative system. One of the 
areas of reform was the Crown Lands administration. Al- 
though a part of the tremendous increase in the income 
and the value of the Crown Lands resulted from the natural 
increase in population of England, there were other factors 
that also contributed greatly. The elimination of corrup- 


tion early in the nineteenth century, the efficient adminis - 
trations instituted by certain Commissioners, and the wise 
investments made by the more able officials all tended to 
make the Crown Lands extremely valuable in the twentieth 
century. 

In the late eighteenth century the Crown Forests were 
of prime importance because of the serious shortage of 
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timber for the Navy. The investigations of the eighteenth 
century produced seventeen comprehensive reports that 
indicted the system of fees and perquisites and recom- 
mended sweeping changes in the entire system of manage- 
ment. | 

Fifty years were required to completely reform the 
Forest administration. This slow process prevented seri- 
ous opposition and possibly a reaction to the movement, 
By the time that the Forests were in a position to provide 
something approaching a regular supply of timber for the 
Navy, the iron ship had replaced the old wooden one and a 
new Forest policy was necessary. During the last half of 
the nineteenth century Parliament developed the idea that 
the Royal Forests should be preserved as places for rec- 
reation and as examples of the best forestry practices. 
Following this dictum the Royal Forests were transferred 
to the newly created Forestry Commission in the 1920’s. 

The eighteenth century investigations of the Forests 
stimulated reform in the other Crown Lands also. The 
Parliamentary Commissioners found that the principal 
fault in that area lay in the tendency for Crown rents to 
remain the same regardless of the increasing value of the 
property or decreasing value of money. The changes nec- 
essary here were put into effect at the very beginning of 
the nineteenth century and rents increased remarkably. 

There were certain policies in the management of the 
Crown Lands that proved to be of great value to the Crown 
Lands income. The first of these was the development of 
Regent Street and Regent’s Park. This development came 
from John Fordyce’s dream of a large real estate develop- 
ment with a great street leading from it to the Houses of 
Parliament. Regent Street became, in the twentieth cen- 
tury, the most valuable single piece of property owned by 
the Crown. 

Another development that helped to make the Crown 
Estate more valuable was the policy of consolidation that 
was carried out by Charles Gore and his successors dur- 
ing the last half of the nineteenth century. Gore was able 
to sell outlying and uneconomical properties and to buy 
property lying near to large estates already owned by the 
Crown. He thus reduced the costs of management consid- 
erably. 

There were some policies, or lack of policies, that 
tended to hold back the development of the Crown Lands. 
The least productive period occurred from 1830 to 1850 
when the Crown Commissioners were so busy managing 
the affairs of the Office of Works that they neglected both 


- the Royal Forests and the Lands. During the twentiety 


century the part-time Commissioners were so busy en- 
couraging the Small Holdings policy that the Crown Lands 
developed with little guidance. 

The story of the Crown Lands is one of changes in pol- 
icy made necessary to meet changing economic conditions 
over a period of 170 years. 

202 pages. $2.65. Mic 57-556 
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Ruth C. Whitehouse Hall, Ph.D. 
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Major Professor: Cleo Fitzsimmons 


The objective of this study is to develop a standardized 
instrument to measure achievement in the field of family 
economics-home management for students at the college 
level; and to develop a simple form for the instrument to 
facilitate administration and grading. 

A test of achievement in this field should be made up of 
items covering material which authorities in the field con- 
sider to be important. Therefore, four texts currently 
used in the field were consulted, the content classified and 
divided into five major areas. This information was ar- 
ranged into a questionnaire which was submitted to nine 
authorities in the field. The authorities ranked each of the 
areas in terms of how important they felt each was in the 
testing of family economics-home management. Then one 
hundred items of the multiple choice type were developed 
with the correct percentages of items for each area as 
determined by the authorities. These items were adminis - 
tered to one hundred students at two different institutions 
and to eight authorities in the field. The responses of the 
authorities were used as the key for scoring of the stu- 
dents’ responses. After item analysis, sixty items, also 
divided according to the predetermined percentages of 
items for the major areas, were retained. These remain- 
ing items were administered to three hundred and twelve 
students at eight different colleges or universities. 

Norms for the test are reported in both percentile and 
standard scores. 

Objective criteria to differentiate “good” and “poor” 
home managers should be developed. Once this is done it 
might be possible to adapt this test for use in marriage 
counseling. 

There is a deficiency of tests in the entire field of home 
economics. More and better tests for all purposes in home 
economics need to be developed. 

92 pages. $1.50. Mic 57-557 





CLOTHING BEHAVIORAL FACTORS FOR A 
SPECIFIC GROUP OF WOMEN RELATED 
TO AESTHETIC SENSITIVITY AND CERTAIN 
SOCIO-ECONOMIC AND PSYCHOLOGICAL 
BACKGROUND FACTORS 


(Publication No. 19,306) 


Adeline Mildred Hoffman, Ph.D. 
The Pennsylvania State University, 1956 


This is a study of relationships between certain factors 
of clothing behavior for a selected group of women, certain 
factors of socio-economic and psychological background, 
aesthetic sensitivity and certain factors of personality. 
Awareness of differences in choice and use of clothing, 
and interests and attitudes related to clothing led the 
writer to believe that some measurement of these differ- 
ences could be made and relationships established. It was 
recognized that in such an exploratory study, the develop- 
ment of appropriate methodology was a central part of the 
problem. 

Determination had to be made as to what clothing char- 
acteristics and what clothing behavior could be analyzed 
and measured objectively and which by hypothesis would 
be related to measures of personality, aesthetic sensitivity 
and background factors and how such measurements could 
be made to yield scores for use in testing for statistically 
significant relationships. In the wardrobe analysis, each 
participant in the study chose and modeled twelve outer 
garments and four ensembles. Data were collected through 
observation of these garments and ensembles in accord- 
ance with specific detailed criteria for fit, design quality, 
design classification, fashion status, ensemble value, suit- 
ability to social needs, effect of clothing colors on personal 
coloring and wardrobe “status” or condition. In addition 
data were collected on cost level of wardrobe, size and 
variety of wardrobe, and level of annual purchases of se- 
lected garments. 

Through the use of direct and indirect categorized and 
open end questions, data on interest in clothing, knowledge 
of clothing, attitudes toward clothing and aesthetic inter- 
ests were collected and scored. The data, collected by the 
interview questionnaire method, were broken down into 
childhood, adolescence, early adulthood and present, and 
included factors of cultural, economic and social life. 

Problems in selection and development of instruments 
for measuring personality factors and aesthetic sensitivity 
involved testing available instruments, and also creating 
others. 

The sample used consisted of the wives of 80 profes- 
sional men in a central Pennsylvania community. Delimi- 
tations of the sample were age, family income, residence 
in the community and employment status. 

Statistically significant relationships were found in 
support of the hypotheses as follows: (1) personality as 
expressed by dominant interests and values is related to 
women’s choice and use of clothing — social factor in per- 
sonality and both preference for dressy clothes and 
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dressing up for home entertaining at present, self confi- 
dence and preference for dressy clothes, meticulousness 
and suitability to social needs, and, a measure or personal 
leadership or dominance and design quality of wardrobe; 
(2) certain major social and economic background factors 
of women are related to choice and use of clothing — educa- 
tional level and ensemble value, urban background and 
both cost level and size of wardrobe; (3) aesthetic sensi- 
tivity as demonstrated in ability to recognize good design, 
and aesthetic interests are reflected in women’s choice and 
use of clothing — aesthetic interest and ensemble value, 
use of sophisticated sources of fashion information and 
aesthetic values related to clothing choice; (4) some expe- 
riences reaching back to childhood in connection with 
clothing are related to women’s choice and use of clothing 
and attitudes toward clothing — dressing up for home en- 
tertaining in the past and dressing up for home entertain - 
ing at present, also use of dress-up clothes for social oc- 
casions during early adulthood and dressing up for home 
entertaining at present; (5) interest in clothing is related 
to women’s choice and use of clothing and to some social 
and economic background factors - urban background and 
interest in clothing, and ensemble value and interest in 
clothing. 

The writer believes this study demonstrates that re- 
search in this area is both possible and rewarding, and 
that in the future, opinions in this area can become more 
firmly grounded through empirical research. 

328 pages. $4.20. Mic 57-558 









































STUDIES ON THE MICROBIOLOGICAL 
DETERMINATION OF AMINO ACIDS 
AND ON THE METHIONINE AND LYSINE 
REQUIREMENTS OF WOMEN 
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Supervisors: Professors May S. Reynolds and 
Carl A. Baumann 


The methionine and lysine requirements of women 19 
to 26 years old were studied with nitrogen balance as the 
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criterion of adequacy. A semi-synthetic diet, adequate in 
all other known nutrients, supplied about 0.5 gm of cystine 
and 10 to 11 gm of nitrogen per day. The simultaneous 
daily administration of 285 mg of methionine and 402 mg 
of lysine was adequate for 5 out of 6 subjects, whereas the 
remaining subject attained nitrogen balance on 285 mg of 
methionine and 502 mg of lysine per day. DL-Valine was 
a satisfactory source of L-valine when the racemic mix- 
ture was substituted at twice the usual concentration of 
the L-acid. When 3 subjects were on a regimen which 
supplied an estimated 10 mg of cystine per day in the na- 
tural foods, a daily methionine intake of 285 mg permitted 
nitrogen balance in all subjects. 

The general method currently used in this laboratory 
for the microbiological assay of amino acids has been pre- 
sented in full. Modifications were introduced in the assay 
of methionine in food mixtures which were low in protein 
and high in carbohydrate. These improvements permitted 
the attainment of satisfactory recoveries and depended 
upon the use of a relatively high dilution during the hydro- 
lytic procedure, and the reduction of salt concentration in 
the hydrolysates through the partial removal in vacuo of 
the hydrochloric acid prior to the neutralization. The re- 
vised method proved applicable to food composites of a 
normal diet. In the assay of lysine in similar food mix- 
tures, satisfactory recoveries were also obtained when the 
salt concentration of the hydrolysates was lowered as in 
the determination of methionine. 

There was little or no difference in the growth re- 
sponses of Leuconostoc mesenteroides P-60 and Leuconos- 
toc citrovorum ATCC 8081 on complete media or on media 
deficient in one of the following vitamins: p-aminobenzoic 
acid, folic acid, riboflavin, thiamine or one of the B, vita- 
mins. When either biotin, niacin or pantothenic acid was 
omitted from the media, marked growth inhibition occurred, 
In a few instances, the combined effects of antibiotics and 
of the omission of a vitamin from the medium appeared to 
increase the sensitivity of the organism more than either 
treatment applied singly. Accordingly, both organisms 
showed growth inhibitions with either bacitracin, chloro- 
mycetin or streptomycin in media which were devoid of 
biotin; and also with bacitracin or streptomycin in media 
deficient in niacin or pantothenic acid. Similarly, L. 
mesenteroides was sensitive to streptomycin in the ab- 
sence of p-aminobenzoic acid, and L. citrovorum to the 
combined effects of chloromycetin and the omission of 
niacin or pantothenic acid. 170 pages. $2.25. Mic 57-559 
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LANGUAGE AND LITERATURE, GENERAL 


FOUR STUDIES IN AUREATE TERMS 
(Publication No. 19,918) 


John Allan Conley, Ph.D. 
Stanford University, 1956 


Chapter I: THE HISTORY OF AUREATE AS A 
STYLISTIC TERM. Despite the NED, the probable coiner 
of aureate is John Lydgate (c. 1370-c. 1450), who also 
apparently, introduced aureate in a stylistic sense. The 
derivation of aureate as a stylistic term remains a prob- 
lem. — Exclusive of Lydgate, during the Middle British 
period only seven instances of aureate in a stylistic sense 
have been discovered; yet aureate is said to be a frequent 
stylistic epithet during this period. Except as a dictionary 
word or as an incidental part of a quotation, aureate as a 
stylistic term apparently hibernated, so to speak, from the 
middle of the sixteenth century until the second decade of 
the nineteenth century, when it became a pejorative term, 
restricted to Middle British literature. Recently, aureate 
has again come to be used as a general stylistic term. 
The pejorative view of aureate, though increasingly chal- 
lenged, is still the prevailing view. 

Chapter II: A DEFINITION OF AUREATE TERMS. 
There is need, one discovers, of an adequate definition of 





























aureate terms; the pejorative view is a grievous distortion. 


Aureate terms are ornate words, chiefly foreign, appear - 
ing in Middle British literature; ordinarily, they are of 
French (Romance) or Latin (Classical) derivatiorm. Unfa- 
miliarity rather than newness is a primary differentia; 
archaisms, however, are excluded. Except for common 
words denoting ornateness, aureate terms have a learned 
air. They are characteristically euphonious, multi- 
syllabic, and rhythmical. Often a word is aureate only in 
context. Aureate terms, which belong to the ornaie style, 
cannot be defined apart from the effect on Middle British 
writers of the decline of Anglo-Norman. Finally, aureate 
terms are not peculiar to verse, so that the phrase poetic 
diction, as generally used, does not apply. 

Chapter II: AUREATE TERMS IN RELATION TO 
THE POETRIAE AND TO THE TRADITIONAL THEORY 
OF STYLISTIC ORNAMENT. The thesis that aureate 
terms should be studied in relation to the poetriae and to 
the theory of stylistic ornament is not new, but no one has 
proceeded very far with it. With respect to what we ordi- 
narily identify as aureate terms, Matthew of Vendome is 
especially valuable, for in his Ars versificatoria he lists 
a number of words that suggest the aureate vocabulary. 
Plainly, a traditional doctrine of the ornate word, part of 
a quite defensible dualistic aesthetic, lies behind aureate 
terms. Authority for the extensive introduction and use of 
neologisms is lacking in this tradition, however; here, in 
fairness, one must allow for the paucity of ornate words 
in Middle British as well as for the general problem of 
French influence. 

Chapter IV: NEOLOGISM AND AUREATE TERMS IN 
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THE KINGIS QUAIR, HENRYSON, AND DUNBAR, Cer- 
tain general conclusions were reached concerning aureate 
terms in the poetry designated. Concerning the special 
study of this chapter — reputed Classical or Romance (i.e. 
aureate) neologisms in The Kingis Quair, Henryson, and 
Dunbar — the tentativeness of the results is stressed. Ex- 
clusive of 112 words of obscure origin, we find ourselves 
with 611 reputedly aureate neologisms. Because a neolo- 
gism may be regarded as doubly aureate when appearing 
as a rime word, this special effect of aureate terms was 
studied. In the poetry surveyed, approximately forty-seven 
per cent of the aureate “neologisms” are rime words. 
Appendices. APPENDIX I contains a partial list of 
non-aureate neologisms in The Kingis Quair, Henryson 
and Dunbar. APPENDIX I contains a translation of Latin 
passages not translated in the body of the dissertation. 
273 pages. $3.55. Mic 57-560 
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OF HIS CONTRIBUTION TO THE PUBLICIZING 
OF RUSSIA IN FRANCE 
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Ann Lindstaedt Copple, Ph.D. 
Northwestern University, 1956 


Prosper Mérimée was a publicist of Russia who ad- 
vanced substantially his compatriots’ awareness of Rus- 
Sian Civilization. He thereby gave impetus to an intellec- 
tual movement which culminated in the “Russomania” of 
the 1880’s and 1890’s. By 1850, French knowledge of Rus- 
Sia had increased steadily since the 18th century, under 
the influence of the first French Russophiles. These ama- 
teurs had combatted unfavorable conditions of politics, 
public opinion, and intellectual milieu. Their work was 
effectively continued by Prosper Mérimée, who began to 
study Russian in 1847-1848. 

The author’s belief that Prosper Merimée ensured the 
late 19th century vogue of Russia in France has been based 
upon a critical evaluation of all available material (much 
of it incomplete or incorrect) pertinent to the subject. The 
success of Melchior de Vogué’s Le Roman russe, in the 
1880’s and 1890’s, had been prepared by a political rap- 
prochement and by the work of earlier Russophiles, 
Mérimée foremost. Some of these scholars had antici- 
pated Mérimée’s translations and interpretations of Rus- 
sian literature. Their criticisms were often more judi- 
cious than those of Mérimée, whose criteria were French 
and, usually, classic. Yet Mérimée’s remarks were prob- 
ably most effective because of his unchallenged literary 
prestige, his active publicizing of Russia in correspondence 
and social contacts, and his reputation (sometimes highly 
unmerited) for excellent translations from the Russian. 

As a translator, Mérimée showed great interest in 
philology and in the esthetic qualities of the Russian 
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language, plus the talent and perseverance necessary to 
produce a masterpiece, when the literary characteristics 
of the original were not alien to his own. In some trans- 
lations, he may have profited from the work of predeces- 
sors. 

As a pioneer interpreter of Russian history, Mérimée 
was a conscientious scholar and a modernist in his com- 
parative approach to his materials. His analyses and re- 
creation of historical personages and events were related 
to Russian institutions, mores, and national psychology, 
and were enhanced by the author’s discreet participation 
and appropriate style. Yet the prejudices of French crit- 
ics, the indifference of the public and of Mérimée’s 
friends, and the limited circulation of the studies in Rus- 
sian history doomed them to oblivion. 

Ivan Turgenev’s informal assistance with these essays 
is but one aspect of the writers’ collaboration, begun dur- 
ing 1860-61, several years after their first meeting (1857). 
Although the two writers were opposed in many ways, they 
shared certain experiences, esthetic principles, and inter- 
ests — particularly that of stimulating French curiosity 
about Russia. Meéerimée served frequently and gratuitiously 
as Turgenev’s editor and translator, and was one of his 
chief advisers and critics. This example of Franco- 
Russian literary cooperation may well have been an im- 
portant factor in the vocation of later French Russophiles. 

Mérimée’s influence on French attitudes toward Rus- 
sian civilization was exerted through personal contacts 
with Frenchmen and Russians and through his translations, 
criticisms, and interpretations of Russian literature and 
history. The relative significance of these works may be 
surmised from expressions of contemporary public opinion, 
in articles and correspondence; from Mérimée’s prestige 
as a writer and Academician; and, to a lesser degree, 
from the numerous reprints of several publications. 
Whereas the interpretations of Russian history were al- 
most unnoticed, the most mediocre translations and criti- 
cisms of Russian literature received wide circulation and 
indiscriminate praise. Yet all played an important role in 
Méerimée’s twofold contribution to the publicizing of Rus- 
sia in France. Mérimée’s translations and criticisms of 
Russian literature, favorably received by his compatriots, 
promoted a general awareness of Russian culture and a 
receptive attitude toward the efforts of French Russophiles. 
Mérimée’s studies in Russian history and his outstanding 
translations set an example of scholarship for future in- 
termediaries whose success he had assured. 

399 pages. $5.10. Mic 57-561 
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After a quarter of a century of virtual agreement 
among writers that Billy Budd was Melville’s final “testa- 
ment of acceptance,” various critics began to dissent, as- 
serting that the author had in his last novel continu#%i the 
questioning and rebellion symbolically portrayed in: Moby 
Dick and other prose pieces and that what appeared to be 
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affirmation was merely ironic utterance. That reputable 
scholars could arrive at such diametrically opposed con- 
clusions was a challenging fact which provided the prob- 
lem of this dissertation: to determine a means of recon- 
ciling the diverse views held about Melville’s Billy Budd. 

Besides a survey and analysis of the existing Billy 
Budd criticism, the following lines of investigation were 
considered: (1) a study of Melville’s other later writings; 
(2) an examination of Melville’s markings and annotations 
in the books he is known to have been reading at and just 
before the time he wrote Billy Budd; and (3) a study of the 
“sources” of the novel, 

Melville’s late writings include his poetry and some 
prose fragments left in manuscript. Although most of the 
poems remain undated, they were considered significant 
because Melville chose to include a large number of them 
in two volumes published in the last three years of his 
life. Study of these late writings showed that while some 
of them did reveal an inclination to “acceptance,” a large 
number were bitter commentaries upon the ambiguities of 
life. 

The Melville books which were examined for markings 
and annotations included books by and about Balzac and 
books by Schopenhauer, all of which he had acquired, read, 
and marked in the last six years of his life. The markings 
showed the same inconsistency present in the poems and 
prose pieces. Although a number demonstrated an inter- 
est in the resignation of the spirit, a far greater number 
seemed to approve the extreme pessimism of the Schopen- 
hauerian philosophy. The conclusion reached was that 
taken together they showed neither complete affirmation 
nor absolute negation. Rather they seemed to indicate that 
Melville was still searching for truth. A check mark be- 
side the word “necessity” in the index to Schopenhauer’s 
The World as Will and Idea indicated Melville’s continued 
interest in the problem of free will. A study of the pages 
referred to in the index suggested that possibly Billy Budd, 
written concurrently with the reading of these volumes, 
was Melville’s attempt to present in artistic form 
Schopenhauer's ideas, which propose self-abnegation as 
the means of iefeating the “will to live” — in his opinion 
the direct cause of the world’s woes. 

What Melville selected and retained from his “sources” 
and what he rejected or changed makes indisputable the 
fact that he was dealing anew with the problem of the re- 
lationship of good and evil. Through Claggart, the culmi- 
nation of his various depictions of evil, and Billy Budd, a 
combined prelapsarian Adam and Christ figure, he demon- 
strated again the age-old conflict of Ormuzd and Ahriman 
and in a sense retold the myth of the fall of man. Billy’s 
complete submissiveness is an excellent example of the 
denial of the “will to live,” which Schopenhauer discussed 
at length. 

The reconciliation of the diverse criticisms of Billy 
Budd lies in the recognition that critics have sought to find 
in the novel evidence that Melville was making a final 
statement of his belief, whereas, in the opinion of this 
writer, he was merely presenting in symbolic guise an- 
other means of confronting the ambiguities of life. That 
he himself was reconciled to self-abnegation as the ulti- 
mate solution to the problem of good and evil cannot be 
logically deduced. 
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FRONTIER CONCEPTS AND CHARACTERS 
IN THE FICTION OF FENIMORE COOPER 


(Publication No. 19,824) 


Katharine Tracy Gill, Ph.D. 
University of Illinois, 1956 


The frontier theme, utilized in eight wilderness ro- 
mances (the Leatherstocking Tales, The Wept of Wish- 
ton-Wish, Wyandotte, and The Oak Openings) and in six 
novels of social criticism (the Effingham novels, the Little- 
page trilogy, and The Crater) stimulated Cooper to experi- 
ment widely with types of fiction, of characters, and of 
characterization, such as devising democratic action he- 
roes like Leatherstocking and raising homespun sweet- 
hearts to the rank of romantic principals. 

Although Cooper rarely employs the term frontier, be- 
ginning with The Pioneers, he alludes to the settling of 
America as the march of civilization or the progress of 
society, viewing it as a horizontal transit of civilization to 
the wilderness and a vertical development of culture 
within communities. He sees the Westward Movement as 
the clash between Civilization and the Wilderness (Nature) 
or Civilization and Savagery (Indians), and his conscious 
stress always falls upon the progress of civilization 
across the continent as divinely ordained. 

Cooper fluctuates between defense of civilization, as 
embodied in the agrarian aristoi, and yearning toward na- 
ture, either the Virgin Land, the Indians, or both. Though 
he professes faith in the Westward Movement as provi- 
dential, he deplores the means used toward the end of hu- 
man betterment, for trailblazing and planting settlements 
encourage as many vices as the values they instill. Com- 
mitted by reason and patriotism to faith in American 
progress, Cooper nonetheless yearns toward the Virgin 
Land before its ravishment and toward the roving redskins 
and frontiersmen before their disappearance. 

Similar ambivalence marks the chief actors in the 
wilderness drama. 

His Indians, dispossessed by civilization, are treated 
with both pity and censure. Collectively and individually 
they remain embodiments of savagery, who, despite their 
heroic individualism (gifts), are doomed to extinction be- 
cause of failure to accept the civilized concepts of educa- 
tion, property, and Christianity. In poetic compensation 
for the guilt of dispossessing the aborigines, Cooper off- 
sets the doomed-race motif with a dream of blood broth- 
erhood between paleface and redskin, illustrated in the 
friendship of Natty and Chingachgook. 

His roving vanguard act as both trailblazers and ata- 
vists. In their destructiveness they offend nature, and in 
their anarchism they flout civilization. They are alike 
offcasts of white society and mere camp-followers of 
Savagery. Hunters,‘not planters, they are the unpossessed, 
and because they are white savages they share the Indians’ 
doom. 

The agrarian aristoi fails to sustain his dual function 
as a planter and nourisher of civilization on the frontier 
and even shows progressive deterioration in traits needed 
for leadership. Because his embattled gentry end by de- 
fending their privacy and property from mob attack, these 
civilized possessors of the land are likewise victims of 
the Westward Movement. 

The Yankee settlers, too, show traits that taken collec- 
tively threaten the future of the Republic. Their 















































restlessness, provincialism, and equalitarianism stamp 
them as uncivilized possessors, inheritors of land not 
theirs by title or desert. The mob and the demagogues 
exert a downward pull toward greed, envy, pride, and ex- 
pediency — a moral degradation partially traceable to 
frontier conditions. 

Leatherstocking alone escapes this frontier blight to 
stand as exemplar of the positive virtues of pioneering. 
Conceived as a noble white savage, combining the best of 
white and red traits, he shares the Indians’ fate. His 
translation into a legendary hero, the embodiment of his 
countrymen’s cherished traits and ideals, results from 
his association with the wilderness, the Indian, and God 
and dissociation from society. In self-sufficiency, courage, 
honesty, loyalty, benevolence, courtesy, and piety, Natty 
epitomizes native aspirations. 

The conflict between patriotism and morality in Cooper 
explains this ambivalence in his frontier concepts and 
characters. At first he accepted conquest of the wilder- 
ness as providential and equated material with spiritual 
progress. Gradually Cooper, the Christian, questioned 
whether the nation’s role as a trailblazer were divinely 
inspired; but Cooper, the patriot, tried to arrest national 
decay, assailing the haste, waste, greed, and violence at- 
tendant on winning the wilderness. Though he never re- 
solved his conflicting attitudes toward the frontier nor 
found an adequate symbol for them, he evolved a culture 
hero, tried and tested by pioneering, in his American 
Democrat, Natty Bumppo. 351 pages. $4.50. Mic 57-563 
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(Publication No. 19,013) 
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Farquhar’s dramatic theory is found chiefly in his A 
Discourse upon Comedy (1702). The Discourse is partly 
a reply to Jeremy Collier and partly an attack on the 
scholar-critics. Farquhar stands in the Horatian tradition; 
he argues that drama should teach and delight. His con- 
ception of dramatic instruction is not standard, however; 
he seems to believe that drama should teach primarily the 
ways of the world as they really are, not abstract virtue 
as such. Comedy should be written for all the parts of the 
audience except one, the scholar-critics. Defending major 
Elizabethan playwrights, Farquhar attacks the doctrine of 
verisimilitude and two of its corollaries, the unities of 
time and place. He disputes Aristotle’s jurisdiction over 
English drama, resting much of his case on the argument 
that Aristotle was not a poet and hence, Farquhar reasons, 
lacked real judgment in poetry. 

Parts of Farquhar’s theory seem derived from earlier 
writers. The audience-centered theory that drama should 
instruct and delight, espoused by many from Horace on, 
seems to appear earlier in Aristophanes and in Aristotle’s 
Poetics. Farquhar finds utile and dulce in Aesop’s fables, 
and, uniquely, he regards Aesop as the father of comedy. 
Among those before Farquhar who approved of Aesopian 
fables were Aristotle, Horace, Martin Luther, Sir Thomas 
Elyot, Sidney, Thomas Rymer, and Sir William Temple. 
Farquhar argues that comic instruction resembles 
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Aesopian instruction; if the almost universally approved 
fables are good, comedy must be good too; hence it does 
not deserve the abuse heaped on it by Collier and others. 
Farquhar sees the fables as not being preoccupied with the 
inculcation of virtue and, unlike many of his predecessors, 
he urges that comedy give pleasant instruction, not pri- 
marily in virtue as such, but in human nature. 

Farquhar’s attack on the unities of time and place and 
the parent doctrine of verisimilitude stands in a definite 
historical context. Hédelin and Rapin had argued that the 
theatergoer should imagine, not that what he sees on the 
stage is like what it represents, but that it is what it rep- 
resents. Farquhar says that verisimilitude thus under- 
stood is neither necessary nor, indeed, possible. In his 
attack on the unity of time Farquhar seems to follow Sir 
Robert Howard; in his attack on unity of place he may 
take a hint from Shakespeare. With regard to these unities 
Farquhar seems to be in advance of Dryden in attitude and 
analysis, and he seems clearly to furnish the chief source 
for Johnson’s passage on the unities in the Preface to 
Shakespeare. 

Farquhar’s dramatic theory is related in certain ways 
to his practice as a playwright. In his theory he insists 
that plays should delight their audiences and should prof- 
fer a tough-minded instruction. That his plays have de- 
lighted is evidenced by the considerable success of The 
Constant Couple, The Recruiting Officer, and The Beaux 
Stratagem. A main element of the instruction of his plays 
is a principle of reciprocity based on a kind of enlightened 
self-interest. Partly as a result of the employment of this 
principle, Farquhar usually avoids the comparative heart- 
lessness of the earlier so-called comedy of manners, and 
he almost invariably avoids the excesses of the dramatists 
of the sentimental school. Farquhar in his own plays ob- 
serves the unities of time and place, and his basic position 
in this connection seems to be that good plays may observe 
the unities, but need not do so. 

327 pages. $4.20. Mic 57-564 
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This dissertation conducts an extensive critical exam- 
ination of the long narrative poems of Robert Southey: 
Joan of Arc (1796), Thalaba the Destroyer (1801), Madoc 
(1805), The Curse of Kehama (1810), and Roderick, The 
Last of the Goths (1814). The aim of such an investigation 
is the definition of Southey’s narrative technique, the dis- 
covery of the elements in each poem which account for its 
literary excellences and defects, and the isolation of those 
features which contributed to the poem’s contemporary 
renown. 

In order to suggest the literary nature and classifica- 
tion of Southey’s poems, the initial chapter considers the 
evolution of critical opinion on narrative poetry as agenre, 
and outlines those elements which, in the Romantic view 
of poetry, are essential to the narrative poem. This an- 
alysis of the narrative poem as a literary type establishes 
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the basis for measuring the extent to which Southey di- 
verges from the conventional approach to such matters as 
structure, versification, and language. The degree of his 
conformity or divergence not only affords some insight 
into his individuality as a writer, but likewise suggests the 
status and direction of the narrative poem in the Romantic 
movement, 

In order to observe the development of Southey’s narra- 
tive technique, the poems are examined in chronological 
order. Chapters on individual poems commence with a 
brief history of the composition of the poem and an exam- 
ination of its textual evolution. Plot and structure are then 
analyzed, and the action is surveyed in order to indicate 
how such elements as machinery, exposition, complication, 
and resolution are handled. Thought is next examined in 
order to reveal the thesis and the sub-themes of the poem. 
The discussion of thought also attempts to show the effect 
of these themes upon plot and to demonstrate the relation 
of these themes to Southey and the times. Considered next 
are Southey’s treatment of character and the relation of 
character to thought and action. The next major discussion 
centers on language and versification, and their effect on 
the poem. Because of the emphasis which Southey himself 
accords such matters, considerable attention is given to 
his descriptive technique, the role and function of setting, 
diction, imagery, and verse form. A general evaluation 
concludes each chapter, and attempts to reconcile defects 
and excellences with the contemporary success of the 
poem. 

The final chapter synthesizes, evaluates, and draws 
positive conclusions about Southey’s narrative technique 
and the relation between these poems and the times in 
which they were written. It observes in Southey’s narra- 
tive technique a radical divergence from the traditional 
epic form. It concludes that Southey was in fact attempting 
to create a new literary genre, or form, of narrative po- 
etry, the unity of which does not derive from the structure 
of the poem. Through the use of widely divergent mate- 
rials such as the Orientalism of Thalaba and The Curse of 
Kehama, the mysticism and the revolutionary enthusiasm ~ 
of Joan of Arc, the folklore of Madoc, and the historical 
restoration of Spain in Roderick, he was attempting to 
evoke in each instance a unity of emotion and sentiment, 
and, in the series of instructional associations, the feeling 
on the part of the reader that the “sense of the beautiful 
and good” which permeates each poem was worthy of emu- 
lation. 429 pages. $5.50. Mic 57-565 
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This dissertation is the first critical edition of New- 
man’s poetry to be prepared. It consists of an introduc- 
tion; the texts of all the poems known to have been written 
by Newman, together with textual notes recording the sig- 
nificant variants which occur in the MSS. and editions used 
by the editor; and editorial notes, supplying background 
material, explaining allusions, and citing sources. 
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The introduction contains a description of the MSS. 
used in the preparation of the edition, discussions of the 
printing history of the poems and of the composition of the 
Lyra Apostolica, and a statement of editorial procedure. 
The editor had access to microfilms of the Newman Col- 
lection at the Birmingham Oratory in England, a collection 
which contains at least one, and often two or three, MSS. 
of most of Newman’s poems. By far the greater number 
of these MSS. are sufficiently well-preserved and photo- 
graphed to be used by the editor. Most of them are not the 
original working copies, which were destroyed by Newman, 
put fair copies extensively revised before the poems were 
printed. The MSS. are considered in four parts, those of 
poems written before 1832; those of the Lyra Apostolica, 
written in 1832 and 1833; those of short poems written 
after 1833; and those of the Dream of Gerentius. The first 
and second groups contain MSS. of poems never printed by 
Newman and included for the first time in this collection 
of his poetry. 

Newman was the author of four volumes of poetry 
printed during his lifetime, Memorials of the Past (1832), 
Verses on Religious Subjects (1853), the Dream of Geren- 
tius (1866), and Verses on Various Occasions (1868). To 
three volumes, St. Bartholomew’s Eve (1818), Lyra Apos- 
tolica (1836), and Hymns for the Use of the Birmingham 
Oratory (1854), he was a major contributor. He also had 
some share in three other volumes, Hymns for the Use of 
the Birmingham Oratory (1857), Hymn Tunes of the Ora- 
tory (1860), and Verses for Penitents (1860). Of these 
last, no copies were available. The other volumes, with 
the exception of the Lyra Apostolica, Dream of Gerentius, 
and Verses on Various Occasions, were never reprinted, 
so that many of the poems they contain are virtually un- 
known, The three which were reprinted were not exten- 
sively revised during their printing history. 

Over half of Newman’s two hundred poems were writ- 
ten in the eight months between November 1832 and June 
1833, when he was on a Mediterranean voyage. His com- 
panion for part of the journey was his Oxford friend 
Richard Hurrell Froude. Before they set out, Froude and 
Newman decided to write a series of religious poems to be 
called the “Lyra Apostolica” for the British Magazine, a 
publication which was a voice for the High Church activi- 
ties later to develop into the Oxford Movement. The sub- 
jects and occasions of many of Newman’s contributions 
were discussed in his letters to his mother and sisters 
during the journey. Pertinent extracts from these letters 
are given in the editorial notes. The poems appeared in 
the British Magazine between 1832 and 1836 and were 
published in the volume Lyra Apostolica in the latter year. 

The texts of Newman’s poems are arranged in three 
sections, poems written by Newman after 1817, poems in 
which Newman collaborated with other authors, and Ju- 
venilia. Within each section the poems are arranged 
chronologically. Beneath the title of each poem its MSS. 
and printing history are given; variants in the MSS. and 
editions are given on the same page as the lines in which 
they occur. For those poems which were reprinted by 
Newman, the last version printed with his supervision was 
used as a basic text. 335 pages. $4.30. Mic 57-566 



















































































THE BIOGRAPHIES OF HERMAN MELVILLE: 
A STUDY IN TWENTIETH CENTURY BIOGRAPHY 


(Publication No. 19,032) 


Lavon Rasco, Ph.D. 
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Supervisor: Harrison Huyford 


By juxtaposing and examining the contradictory bio- 
graphical portraits of Herman Melville, this study attempts 
to discover something of the nature of biography in general, 
as well as to define trends in contemporary theory and 
practice in biography. The method is, therefore, intensive 
rather than extensive or theoretical, treating the biogra- 
phies of one figure rather than dealing with a historical, 
and therefore general, discussion of biography. The biog- 
raphies of Herman Melville were chosen for such a study 
because of Melville’s growing stature in the annuals of 
literary history and because the general reading public 
knew almost nothing about him as a man until the first 
full-scale interpretation by Raymond Weaver in 1921. 
Since that time, however, almost a score of biographers, 
using almost every known biographical technique, have 
presented many different configurations of the man. 

A solution to the question, “Why do these configurations 
differ?” is sought by examining (1) each biography as one 
of a chronological sequence, written at a certain period of 
time, taking into consideration the biographical data each 
biographer dealt with, (2) the use to which each biographer 
put his data, or what he considered to be fact and what he 
considered to be fiction, (3) each biography in its histori- 
cal, or biographical, framework. The evidence indicates 
that primarily there are three influences which determined 
the various conceptions of Melville the man by his biogra- 
phers, influences which are likely to operate in the con- 
struction of any biography: (1) the amount of factual or 
unverifiable material which the biographer utilizes, (2) the 
predilection of the biographer to regard the subject as a 
projection of his own personality, (3) the influence of bio- 
graphical theory upon the biographer’s technique. 

Finally the study indicates that biography has under- 
gone development from many points of view. First, it has 
become dissociated from history to become associated 
with science, finally to occupy a place as an art-form in 
its own right, utilizing the artistic devices of fiction in 
order to present the subject in an action in which even the 
rhythm of the style, the use of symbols, and the tonality of 
the narrative are integrated into the single dramatic effect 
intended by the biographer. In other words, the contempo- 
rary biographer strives to construct a work which pos- 
sesses the historical authenticity and, at the same time, 
the characteristics of art in an organic structure. 

To emphasize and further illustrate the objective, de- 
tached and yet deliberately dramatic point of view, a final 
chapter discusses Leyda’s The Melville Log in compari- 
son with Boswell’s Life of Johnson, and considers the ef- 
fect of the film technique of Sergei Eisenstein upon 
Leyda’s Log. 296 pages. $3.80. Mic 57-567 
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GOOD IN EVIL IN SHAKESPEAREAN TRAGEDY 
(Publication No. 19,323) 


Gordon Ross Smith, Ph.D. 
The Pennsylvania State University, 1956 


Most Shakespearean critics may be classified as Ro- 
mantic, historical, or symbolist. All three schools in- 
volve assumptions beyond demonstration. The approach 
here suggested, called empirical, asserts that the text of 
Shakespeare is the main basis for interpretation, that the 
frequency of an idea in Elizabethan society is no demon- 
stration of its presence in the plays, that Shakespeare 
could and probably did employ direct observation, that 
Elizabethan and modern observations may independently 
coincide, and that the determination of character by these 
principles may establish a basis from which the philo- 
sophical import of the plays can be inferred. 

This empirical approach has led to the conclusion that 
Shakespeare’s tragedies chronologically considered show 
three developmental phases. The first consists of Titus 
Andronicus, Richard I, and Romeo and Juliet. Here we 
see, first, a rigid, traditional, but implied moral system; 
next, the same system made very explicit; and finally, the 
same system elaborated in complexity and muted in ex- 
pression. In all three tragedies important characters are 
shown to be what they are as a consequence of social pres- 
sures. Certain characters are shown to be built up on the 
basis of source traits which produce the involutions of 
good and evil in their characters. They are shown to be 
psychologically consistent, to have the virtues of their de- 
fects, and to be morally responsible for their behaviour. 
Catastrophe results from their violation of the express 
moral order, tragedy from the fact that they could not help 
themselves. 

In the second phase, Richard I, Julius Caesar, Hamlet, 
and Othello, an explicit moral order and social causation 
are abandoned. Instead, character is presented as the 
source of tragedy, but as itself inexplicable. In the first 
sub-group, Richard Il and Julius Caesar, characters who 
became what they are in unexplained ways suffer the con- 
sequences of their failings. Tragedy appears to lie at the 
heart of character. In the second sub-group, Hamlet and 
Othello, certain characters are shown to be so thoroughly 
motivated by unconscious drives that they are inexplicable 
to most audiences. In spite of the inaccessibility of the 
buried fault, these characters still suffer tragically. 

In the remaining tragedies, the third phase, elements 
from the first two phases are combined. Individuals re- 
main complex beyond self-understanding; the moral order 
remains implied. But causation is again introduced, this 
time as parental or spousal influence. A new element, a 
sympathy for the lot of common humanity, becomes ex- 
plicit in King Lear, but reaches its real culmination in 
Coriolanus, which looks forward to the Commonwealth. 
Third phase development is complex and discontinuous: 
the characteristic elements are greater in number but 
less constant in appearance. 

In all three phases certain characters are shown from 
the text itself to be veritable reports of recurrent human 
types, and the use of an empirical method is held fruitful 
and justified. Important characters in all plays are shown 
to have good and bad qualities spring from given basic 
traits. However the character structure producing the bad 
quality may have developed, the individual must suffer the 
consequences it entails. 
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This is a grammatical analysis of a specific classical 
Chinese document, the Syau Jing. Our method of analysis 
is by Immediate Constituents. 

The grammatical structure of Syau Jing is shown by 
selection, word order and particles. 

There are seventeen Morpheme Classes, namely, N, V, 
An, Av, P, NV, NAn, NAv, NP, A (An, Av), VAn, VAv, PAv, 
NVAn, NVAv, NVP and NA. Morphemes of Class N fall 
into three subclasses N,, N, and N,. Morphemes of Class 
V fall into five subclasses: final particles, connective 
particles, the topic introducer, the substantivizer, the at- 
tributive marker, the instrument-purpose marker and the 
and the transitivizer. 

There are three form classes, namely, N, V and P. 

The following construction types are found in Syau Jing: 

A. Endocentric. 

(1) Coordinative. 
a. Seriative. 
b. Additive. 
(2) Subordinative or attributive. 
a. Attribute -head. 
b. Head-attribute. 
. Conjunctive. 
(1) Er-constructions. 
(2) Gu-constructions. 
(3) Swéi-constructions. 
(4) Dzé-constructions. 
(5) Sw6-yi- constructions. 
(6) Shr-yi constructions. 
(7) Shr-gu constructions. 
(8) Ran-hou constructions. 
(9) You-constructions 
C. Exocentric. 
(1) Predicative. 
(2) Equational. 
(3) Directive. 











The construction of the conjunctive and equational 
types are marked; the rest are unmarked. 
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A topic can be marked or unmarked. A topic is 
marked by fu when the topic consists of a single morpheme 
and the comment is compound; marked by ye when the 
topic has more than one » morpheme and the comment is 
compound; marked by je when the comment is simple or 
conjunctive except in two cases. 

Comments can be marked and unmarked. The markers 


are yé, yi, yan, yu, dzai, hu. 

A non-N Class morpheme or form can be substanti- 
vised by (1) adding the substantivizer je, (2) by using the 
verbs dzai, jy, wei, féi and a class N morpheme without 
any substantivizer. 

Syau Jing is full of parallel constructions. The indi- 
vidual parallel members of parallel constructions are al- 
ways members of the same morpheme class when the 
parallel constructions are within a sentence. But when 
the parallel constructions are not within a sentence, the 
individual parallel members are not necessarily of the 
same morpheme class, though the larger parallel forms 
are members of the same form class. 

Comparing Syau Jing and other Confucian texts the fol- 
lowing differences are observed: 

A. Many morphemes which belong to basic morpheme 
classes in Syau Jing are members of composite classes in 
other Confucian texts. 

B. The final particles occur only one at a time in Syau 
Jing, while in other Confucian texts we often find two final 
particles in a sequence. We even find at least one instance 
where three of the final particles occur in a sequence. 

C. The final particles except yé in Syau Jing mark the 
end of a sentence or a clause only. The same particles 
mark off the topic from a comment in other Confucian 
texts. 

D. More pronouns are used in other Confucian texts. 
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The present study was undertaken to illuminate a large, 


though relatively little known, area of James Joyce’s 
Finnegans Wake. My method has been to provide a con- 
text into which Joyce’s allusions to early Irish history and 
mythology may be placed. It seems quite apparent that 
Joyce’s knowledge of these subjects was extensive, but, I 
should say, not scholarly. The reader will find Joyce’s 
allusions (with page and line references) woven into the 
text of my study, in the appropriate places, though, of 
course, the assignments are not necessarily final (this 
caution is urged because of the highly ambiguous nature 
of Finnegans Wake). 

The Norman Conquest, 1172, which marks the end of 
Gaelic hegemony in Ireland, provides a convenient histori- 
cal terminus for this study. There can be little doubt that 














Ireland achieved her greatest glories before the coming of 
the Normans. All that is unique in Irish culture had its 
birth in those times. The Irish Church has never again 
risen to the heights to which the early saints and scholars 
had brought it. It was an heroic epoch, and, most import- 
ant to Joyce, a mythopoeic one. Joyce fled from modern 
Ireland, but found much in her antique lore useful to the 
creation of his masterwork, Finnegans Wake, a book which 
often reads like nothing so much as one of the ancient tales 
- poetic, fantastic, seemingly inexplicable. 

The first of the two main chapters of the study is con- 
cerned with the myth, legend, and folklore of ancient Ire- 
land. In the course of six sections are discussed the myth- 
ological invaders of Ireland (the Parthalonians, Fomorians, 
Fir Bolgs, Tuatha Dé Denanns, and Milesians), the gods 
and fairy folk, the Ulster Cycle (the tales of Cuchulain and 
the Ulstermen), the Fenian Cycle (the tales of Finn Mac- 
Cool and the Fiana, or warrior bands), the Irish Otherworld, 
tree mythology, and various other traditions. 

History (and some unavoidable psuedo-history) is the 
general subject of the second chapter. This chapter 
touches on those aspects of political, church, and social 
history relevant to Finnegans Wake. The first two sec- 
tions are brief histories of early Ireland and the early 
Irish Church. St. Patrick and St. Brigid, two of Ireland’s 
patron saints, and objects of considerable attention by 
Joyce, are treated in the third section. The balance of the 
chapter deals with some of the early kings, the romantic 
sacred hill of Tara, druids and druidism (the religion of 
pagan Ireland), burial customs (with emphasis on the vari- 
ous sorts of sepulchral stones -— cromlechs, and so on), 
law, learning, and Irish place-names. 

On the basis of the evidence adduced in this study, the 
attempt has been made, in the conclusion, to place Finne- 
gans Wake in a literary tradition (which, as far as could be 
ascertained, has not yet been done, other than to say that 
the book is avant-garde), namely, the bardic tradition of 
ancient Ireland. This thesis, however, is incidental to the 
dissertation — the dissertation was not written with the 
specific intention of demonstrating it. The primary con- 
cern was to offer a useful tool to the student of Joyce’s 
enigmatic masterwork. 
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HIS QUEST FOR VALUES 
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Milton Birnbaum, Ph.D. 
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Adviser: Professor Bruce McCullough 


At the beginning of this thesis, I stated: “Fundamen- 
tally, the dissertation will seek to answer the question that 
Huxley asked in Ends and Means: ‘Does the world as a 
whole possess the value and meaning that we constantly at- 
tribute to certain parts of it (such as human beings and 
their works); and, if so, what is the nature of that value 
and meaning?’” The following are the answers which 
Huxley has provided in his fiction and non-fiction works: 

Using Dr. William Sheldon’s division of human beings 
into “cerebrotonics,” “viscerotonics,” and “somatotonics,” 
Huxley found all three groups inadequate in living mean- 
ingful and integrated lives; consequently, Huxley has 
evolved the “ideal” character. The “ideal” character has 
been of two kinds: the first one espoused D. H. Lawrence’s 
theory of the instinctive life-worshipper; he was replaced 
by the mystic who tried to live a life of non-attachment to 
the materialistic limitations of the world of selfhood and 
self-transcendent attachment to the divine Godhead. The 
mystic’s attempt to achieve unity with God did not prevent 
him, however, from trying to solve some of the more mun- 
dane problems facing mankind —- problems ranging from 
incorrect diet to the existence of wars. 

The same search for values which has guided his ex- 
amination of the various types of human beings has also 
characterized his survey of the traditional sources of 
value. The arts, he has concluded, can be valuable if, first, 
they are the creations of only the most talented artists, 
‘and secondly, if they are not worshipped as ends in them- 
selves, but are used as one of the means to apprehend the 
essence of divine reality. Education can be a source of 
value only if it is the kind of education which will facilitate 
the attainment of a knowledge and love of God. No govern- 
ment can act as a source of value unless it is first of all, 
decentralized, and secondly, dedicated to the ideal of 
peace and enlightenment instead of the goals of aggrandize- 
ment and propaganda. His examination of love and mar- 
riage as sources of value has led him to reject a ro- 
manticized reliance on physical manifestations of love. 
Similarly, Nature for him does not serve as a substitute 
for a life of transcendent non-attachment. In all his works, 
there is the note of warning that man should treat Nature 
kindly; otherwise,man will deplete the earth of natural 
resources and hasten thereby his own extinction. Although 
Huxley has never embraced science as a Satisfactory way 
to gauge the nature of ultimate reality, he has always fa- 
vored the methodology of science in the attainment of a 
knowledge and control of the material universe. 

It is his examination of religion as a source of value 
which serves as a frame of reference by which he scru- 
tinizes all the other sources of value. Beginning as a 
skeptical agnostic, he has embraced mysticism for approx- 
imately the last twenty years. In his search for a satis- 
factory religious and philosophical system, he has attacked 
the non-mystical parts of *‘Judaism,” “Christianity,” and 
“Islam.” He has been particularly critical of the failure of 
these religions to attack materialism and the waging of 
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wars. Although he has shown a preference for the mysti- 
cism of Buddhism, he has acknowledged that the “Peren- 
nial Philosophy” which preaches a life of non-attachment 
to selfhood and a love and knowledge of an immanent and 
transcendent God has been characteristic of nearly all the 
world’s religions. 

It is not conclusively clear, however, whether Huxley’s 
quest for the ultimate value has ended with his embracing 
of mysticism. There is some evidence that the search is 
continuing. 298 pages. $3.85. Mic 57-571 


OPPOSITION POETRY IN NAZI 
GERMANY, 1933-1945 


(Publication No. 19,832) 


Charles Wesley Hoffmann, Ph.D. 
University of Illinois, 1956 


This study deals with poetry written in Germany during 
the Hitler years and intended as an expression of opposi- 
tion to Nazism. An introductory section discussing the 
possibilities for lyrical resistance, the physical dangers 
involved, and, finally, the special formal problems facing 
the anti-Nazi author is followed by detailed analyses of the 
work of the four opposition poets considered artistically 
and thematically most significant. 

In his little known Der ewige Kaiser Werner Bergen- 
gruen describes in medieval imagery ideal principles and 
relationships present in all sound human government; he 
compares the ephemeral Nazi “Fuhrer” with the “eternal 
emperor,” symbol of such relationships. In Dies irae 
Bergengruen defines Nazism as a divine test men have 
failed; and he tells them they must admit their failing, 
atone for it, and return to eternal Christian ideals. 

Rudolf Hagelstange, spokesman for youth and for Ger- 
man Classicism, says in his Venezianisches Credo that 
Nazism has been made possible by man’s dependence upon 
external, materialistic values. He asks that they make 
their passions once more subject to reason, that they 
strive to make the plan of a superhuman “infinite spirit” 
(Schiller’s “unendlicher Geist”) the pattern for their living. 

Albrecht Haushofer - trained historian and member of 
the active resistance — recognizes in Moabiter Sonette that 
the Third Reich is an evil totalitarian regime dependent 
solely upon the insane will of its ruler and upon momentary 
expediency. He also feels, however, that it has been called 
forth by a propitious historical justice, that Hitler is the 
catalytic agent of a destruction necessary before a morally 
and spiritually degenerate epoch can be followed by a new, 
more vital one. 

In his many sonnets Reinhold Schneider, Christian ex- 
istentialist and the most widely known poet of the resist- 
ance, defines Hitler as the Antichrist and the Third Reich 
as the most recent corporeal form assumed by the void in 
its never-ending metaphysical battle with God for control 
of man, Yet, because this evident statement of Evil’s 
power shows man his absolute frailty and because the will- 
ing acceptance of the suffering and sacrifice of the mo- 
ment can accomplish the radical denial of self necessary 
for entry into God’s service, Schneider portrays the Nazi 
catastrophe as something fraught with the promise of a 
Singular religious victory. 














The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 


361 





—_— 


A sixth chapter discusses the large group of poems 
written in Nazi prisons and concentration camps. Often 
mentioned but not yet treated critically, this material was 
produced largely by three ideological groups: Christians, 
Jews, and Marxians. It deals primarily with the poets’ 
own experiences and is not explicitly didactic, as is other 
oppositional verse. Nor is it generally good art. It con- 
tains the extreme denial of individual man’s capabilities; 
when an end to Nazism is envisioned, the burden of over- 
coming is placed solely upon a larger entity (God or, for 
the Leftists, the collective). 

In a further section the anti-Nazi work of twenty other 
authors is compared to the primary examples already 
treated in detail, and a final chapter draws some brief 
literary-historical conclusions. 

Opposition poetry is, in the broadest sense, religious 
poetry. It is political poetry too, but its main concern is 
with religious themes: the appearance of cosmic Evil in 
the form of Nazism, the human crisis which enabled it to 
rise, the recognition of man’s frailty in the face of it, and 
the resultant general belief in earthly vanity and transitori- 
ness. The poetry ends with the demand that men once 
more place their faith in an entity greater than they 
(whether it be a traditional Christian God, an “infinite 
spirit,” historical justice, cosmic order, or collective 
Mankind) and that they devote their lives to service of that 
entity. 378 pages. $4.85. Mic 57-572 


THE MORAL SENTIMENT: A STUDY OF 
EMERSON’S MORAL TERMINOLOGY 


(Publication No. 19,465) 


Alfred Joseph Kloeckner, Ph.D. 
Indiana University, 1956 


Emerson’s moral terminology reflects the bases and 
patterns of his thinking and writing. His “Divinity School 
Address,” resting exclusively on his theory of the moral 
sentiment, was the first public indication of the import- 
ance of that theory and its corollaries to his life’s work. 
The influences that first gave his life its moral bent re- 
main hidden in the pre-college years; his studies at Har- 
vard (1817-1821) in philosophical subjects, especially 
under Levi Frisbie, established or confirmed many of his 
important later tenets on man’s proper relation to his 
world. Emerson’s years in the Unitarian ministry (1829- 
1832) mark the evolution of the godhead in his system to- 
ward an unshakeable absolute, the physical and spiritual 
laws of a universe created by a Supreme Intelligence. 

For Emerson, two means enabled men to attain the 
peace and immortality of the eternal laws: the moral 
sentiment, whose intermittent impulses brought the indi- 
vidual to (momentary) recognition of spiritual law, and the 
intellect, which perceived the same law if the will were 
turned from short-sighted, material aims. In their purity, 
Emerson considered moral sentiment and intellect iden- 
tical: character, the habit of continued attention to the 
sentiment in action, and the continued perception of the 
laws, wisdom, are both a moral-intellectual rapport with 
the spiritual laws that control the universe of matter and 
spirit. 

Pragmatically altering as he went, Emerson applied 











these moral concepts to his experience. He never aban- 
doned the interest in a “true religion” shown during his 
ministry and in the “Divinity School Address”; at the end 
of his productive life he was lecturing about a “new reli- 
gion” founded exclusively on “moral science.” All things 
were moral for him; he judged literature, institutions and 
men in terms of his moral theories: Plato and his follow- 
ers gave ethico-intellectual expression to all truth; gov- 
ernments exist only to codify moral laws; Alcott and 
Thoreau embodied the intellectual and moral poles of his 
theory; and Daniel Webster was, like Napoleon, an exam- 
ple of intellect without moral sentiment and therefore 
doomed to defeat. 

Reluctantly in the 1820’s, and then with ever-increasing 
candor and vehemence, Emersun admitted that the mass of 
men were, from inborn bias of constitution and tempera- 
ment toward material interests, only potentially capable of 
responding to moral sentiment, of perceiving eternal truth 
and acting in accord with it. The essays “The Over-Soul,” 
“Self-Reliance,” “Spiritual Laws,” and “Compensation,” 
lacking Emerson’s habitual qualifications, are therefore 
not representative of his mature thought with respect to 
the immediate practicability of his doctrines. 

Emerson’s moral universe was intellectually con- 
ceived, as was the qualification for participation in his 
vision. He solved the paradoxes of life — freedom and fate, 
good and evil, spirit and matter, the individual and society 
— by application of the intellectual faculty, plus faith in the 
solution arrived at — a method reminiscent of Calvinism 
and eighteenth-century mechanism. The promise of ful- 
fillment of his hopes, he finally realized, came not from 
the mankind he knew but from the evolutionary trend he 
saw in all nature, which would ultimately make the meaner 
types of men extinct. 231 pages. $3.00. Mic 57-573 


FRIENDSHIP IN FASHION: THE DRAMATIC 
TREATMENT OF FRIENDSHIP IN THE 
RESTORATION AND EIGHTEENTH CENTURY 


(Publication No. 19,308) 


Martin Leonard Kornbluth, Ph.D. 
The Pennsylvania State University, 1956 


Throughout the plays of the Restoration and Eighteenth 
Century, there run strong feelings of friendship, and un- 
less the dramatic situation absolutely precludes treatment 
of this emotion, friendship is found in almost every play of 
the period. Furthermore, the playwrights follow several 
distinct patterns in their attitudes, depending upon the par- 
ticular era, with its distinctive audience, and the particular 
form of play they were writing. In examining 83 plays over 
the 113 year period from 1664 to 1777, it was found that 
certain definite trends could be traced, the deviations in 
any given period and form being exceedingly slight. 

It was discovered that the classical writers on friend- 
ship, especially Cicero, had a profound influence on the 
dramatic writers of the Restoration and Eighteenth Century. 
While there is no conclusive evidence to prove direct in- 
debtedness to the Greek and Roman writers, classical pre- 
cepts found their way into several forms of the drama of 
the period almost without alteration. 

The treatment of friendship in the Restoration and 
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Eighteenth Century is a direct outgrowth of the treatment 
it received in the Elizabethan and Jacobean dramas. In the 
earliest plays classical standards predominate and friend- 
ship reigns supreme over all other emotions, although such 
obstacles as loyalty, family honor, and especially love 
gradually receive prominence, and eventually subordinate 
friendship. By 1642 friendship is treated more realisti- 
cally; the classical elements remaining are used solely 
for travesty, eventually becoming as decadent as the other 
aspects of these plays. 

In the Heroic Drama there are many similarities to the 
Elizabethan and Jacobean handling of friendship. The c 
dramatist’s attitude is a modified classical one; if 
friendship, facing the same obstacles it met in the earlier 
dramas, does not have an absolute triumph, it is at least 
allowed to co-exist with the competing emotion. 

In the Comedy of Manners, friendship is a means to 
some other end, usually lust. The comic dramatist uses 
friendship frequently, but he does not consider it signifi- 
cant enough to warrant major treatment. The usual friend- 
ship in this form is the pretended one, motivated primarily 
by cuckoldry. At the end of this period the moral require- 
ments of the time are met by the compromise of two 
friendships, one serious and elevated, the other simply an 
extension of those in the earlier decadent plays. 

In the Eighteenth Century there are two courses fol- 
lowed. In many plays, friendship is travestied and motiva- 
tions are almost identical with those in the Comedy of 
Manners. The nod to morality, especially in sentimental 
comedies, is accomplished in the fifth act, where the pre- 
tended friend is unsuccessful in his schemes. The second 
course relies on classical ideas, and the treatment of 
friendship is consistently respectful. Virtue, the classical 
criterion of friendship, is trumpeted throughout the play, 
and friendship assumes the high position it held in the mid- 
sixteenth century and in the Heroic drama. 

Eighteenth Century tragedy also displays two trends. 

In the domestic tragedy the playwrights display an almost 
universal contempt for friendship, which invariably has an 
ulterior purpose. Friendship never triumphs in the do- 
mestic tragedy and is an emotion completely unworthy of 
trust. 

In the classical tragedies friendship is once again re- 
vered and fits into classical molds. Friendship is never 
shown to be degraded or false. It takes precedence over 
both love and honor and is often the pivotal point of the 
entire play. 

The dramatic treatment of friendship is not haphazard, 
for the playwrights seem to be following prescribed lines. 
From Edwards and Lyly to Sheridan and Mackenzie there 
are several startlingly different major views of friendship, 
but within any given period or genre, the attitudes are re- 
markably consistent. 
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The subject of this dissertation is a study of the recep- 
tion of Novalis in France and the evolving Novalisbild in 
that country during the 19th century. Novalis’ influence on 
French writers has only been touched. 

Chapter I gives a short review of the French interest in 
German literature from 1750 to 1800. 

Chapter II deals with the Novalisbild in France during 
the first half of the 19th century. In De 1’Allemagne 
Madame de Stael describes Novalis as a poet with mystical 
leanings. Some other French critics tried to penetrate 
further into the world of Novalis than Madame de Stael. 
Montalembert, stressing the catholic viewpoint, elaborates 
upon the catholic tendencies in Novalis’ works, extolling 
the Christenheit oder Europa and the Hymnen an die Nacht. 
Lerminier recognizes Novalis as the “Christ of Idealism 
in the 19th century,” standing between Fichte and Schelling. 
Heine, who interpreted and partially condemned the entire 
German romantic movement, gently ridicules him. Blaze 
de Bury, as an intermediator, who wanted to introduce 
German lyric poetry in France, praises Novalis most en- 
thusiastically. He glorifies him as the poet of nature and 
of religion. 

Chapter III is a discussion of the Novalisbild in France 
during the second half of the 19th century. Parallel with 
the decline of the romantic movement in France there is 
also a natural weakening of Interest in Novalis. There are 
only few Novalis-publications before the advance of Sym- 
bolism. For Schure Novalis is a Moravian, a lyric poet, 
and a mystic. Lebrun, though he is unable to understand 
Novalis’ mystic language, follows the German Tieck in his 
appraisal. In 1895 appears the first important translation: 
Les Disciples a Sais by Maurice Maeterlinck. Maeter- 
linck feels himself to be closely related to the German ro- 
manticist. This enables him to make a penetrating study 
of the poetic goal of Novalis, which resembles closely that 
of the symbolists. Henri Albert, who translated Hyazinth 
und Rosenblut, considers Gemut and Sehnsucht as the cen- 
tral points of Novalis’ poetry. T. de Wyzewa gives an ac- 
count of the romantic poet, based on his German contemp- 
orary Heilborn. A scholarly Novalis study is presented by 
Spenle in a French dissertation. Lichtenberger finally 
tries to de-emphasize the romantic aspects of the Novalis- 
bild. 
~ Chapter IV is an evaluation of the partly fragmentary 
translations of some of Novalis’ works into French as they 
appeared during the 19th century. 

160 pages. $2.10. Mic 57-575 
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A CRITICAL EDITION OF H. D. INGLIS’ 
RAMBLES IN THE FOOTSTEPS OF 
DON QUIXOTE 
(Publication No. 19,021) 


William Ulma McDonald, Jr., Ph.D. 
Northwestern University, 1956 











This dissertation aims, first, to make available a neg- 
lected critique of Don Quixote written during the English 
Romantic period, by supplying a basic text of the first 
complete edition of Rambles in the Footsteps of Don 
Quixote (1837) by H. D. Inglis, together with textual notes 
(listing variants in an earlier edition) and critical notes. 
By means of a four-part introduction, it aims to supple- 
ment the known biographical facts about the author, sketch 
the literary milieu which produced the work, and examine 
the work as a representative and artistic achievement of 
the period. 

Part I of the Introduction supplements the hitherto pub- 
lished facts about Inglis with particular regard to his 
early life, his travels, an editorial venture in Derbyshire, 
and his shorter writings. 

Part II traces the rising English interest in Spanish 
culture and literature between 1780-1835, but emphasizes 
the years after the Peninsular War, which had quickened 
the taste for travel books and Gothic and historical novels 
nominally about Spain, had prompted the “war” novels, and 
had intensified concern for Spanish ballads, particularly 
those about early leaders like the Cid and Pelayo, that 
pointed up the country as a land of heroes, of romance. 
Thus in the 1820’s, besides travel books and fictionized 
Spanish history, a more inclusive criticism of Spanish lit- 
erature was developing, especially in the journals: poetry 
received the most attention, while the drama and particu- 
larly fiction lagged behind. One notable exception was 
Cervantes’ Don Quixote. Regarded as both the best key to 
Spanish manners and one of the great comprehensive nov- 
els of all literature, it attracted all major, most minor, 
and many would-be critics: they agreed that it was the 
work of a genius and was not merely a satire, and they 
emphasized the nobility of the Knight rather than his ludi- 
crousness, the chivalric nature of his exploits rather than 
their humor. Concomitantly, travel book writers under- 
scored the widespread admiration for Quixote by reminis- 
cing about him while describing their tours through La 
Mancha. 

Besides this general milieu, Rambles was preceded by 
more than five years of experimentation by Inglis in com- 
bining the travel book, the fictional tale, and the essayish 
commentary into one integrated work. Beginning with his 
first book, Tales of Ardennes (1825), which was mostly 
fiction but had a smattering of travel-book description, 
these experiments continued in Solitary Walks through 
Many Lands (1828), a more successful mingling of genres 
but not an integration of the three, and culminated suc- 
cessfully in the Rambles. 

Here, utilizing a travel-book framework, Inglis dis- 
patches himself and an imaginary Spanish barber -guide, a 
Quixote enthusiast, on a tour in the footsteps of Don Quix- 
ote, during which they discuss certain critical problems 
raised by the novel, reminisce about episodes that oc- 
curred at places that they visit, and explain how the novel 
illustrates Spanish customs. In addition, the barber re- 
lates en route his own picaresque-type autobiography to 
































show how he became such an admirer of Cervantes’ work, 
and they meet other characters who relate somewhat pi- 
caresque narratives illumining various aspects of Spanish 
life as Inglis had observed it. The ultimate effect of the 
book is to criticize the Don Quixote according to an essen- 
tially Romantic approach and to verify some of the epi- 
sodes and observations by comparing them to presumably 
actual conditions in Spain. Withal, despite some stylistic 
flaws that Inglis did not live to correct, and an essential 
lack of pretentiousness, the Rambles has a basic unity, a 
unique charm, and a critical responsiveness that make it 
not unworthy to stand beside other Romantic commentaries 
on the great Spanish novel. 
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PSYCHOLOGICAL ASPECTS OF THE POETRY 
OF EDWIN ARLINGTON ROBINSON 


(Publication No. 19,024) 


Paul Hampton Morrill, Ph.D. 
Northwestern University, 1956 


Supervisor: Harrison Huyford 


Because of his poetic studies of the relations of people 
with themselves, society and with others, Edwin Arlington 
Robinson has been frequently called a “psychological poet.” 
To explore and define this concept, the poems and letters 
of the poet and criticisms of the poetry were examined; 
specificaliy fifty-three short or medium length and eleven 
longer narrative poems were analyzed. Using current 
psychological theories of interpersonal relations, the 
themes of the poet were outlined and discussed under 
these sections: characters involved in problems of love, 
in the giving and receiving of affection; characters evi- 
dencing problems of self-evaluation or self-assertion, 
success-failure themes; characters concerned with their 
creative place in society; characters evidencing patholog- 
ical delusions or obsessions; and, throughout, characters 
of an archetypal nature. 

Analysis of the content of the poems, vertically and 
chronologically, showed Robinson’s sustained interest in 
each of these broad concepts, from the early shorter 
poems to later and maturer psychological treatments, par- 
alleling developments in the field during his lifetime. 

At the same time, changes were indicated in his 
method of presentation which is intimately related to his 
content: the shifting uses of the external “observer,” 
either individual or community, of the monologue and dia- 
logue to more involved forms, of “internal” monologue, 
beneath the surface narration. 

His realistic portraits exemplify the conditions which 
give rise to anxiety and fear and tend to create neurotic 
attitudes. On the external level his people fear enemies 
or competition; on the social level they have feelings of 
hostility because of injustice, dependence, rejection; in- 
ternally they try consciously to suppress certain desires. 
To some degree all have repressions from taboos or tra- 
ditions in their culture, but this is especially evident in 
the matter of giving and receiving affection. Included is 
Robinson’s detailing of the power urge, egoism, the in- 
stinct for acquisition, possession. Robinson also had a 
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broad interest in the “creative” person, not simply in the 
arts, but in general relation to friends, family, society. 

The success-failure idea, the contrasting of the creative 
with the materialistic, and the detailing of the consequences 
of the disjunction of art and society has psychological as 
well as philosophic value. Finally the poet dealt widely 
with pathological characters, picturing acts of violence 
primarily as expressions of inner conflict. 

Robinson steadily evoked the problems and spirit of 
contemporary life. However, his preoccupation with indi- 
viduals did not blind him to ethical purpose; it was through 
his “psychology” of people that he drew his meaning of 
life. Seldom did he sit in judgment, seeking rather to lead 
the way for his readers, by observation and testimony, 
through life’s experiences to self-knowledge. 

By appropriating the psychological, Robinson exempli- 
fies in method and content the reaction to the genteel, ro- 
mantic writing of the late 19th century. His was not funda 
mentally a philosophic mind; systematic irony was not his 
forte; nor was he essentially a revolutionary. But his 
mind was open to ideas as they indicated cultural attitudes 
in his time. In the world of everyday affairs he charted 
the incongruities and gross compromises between theory 
and practice. At the same time he expressed his belief in 
man’s individual efforts, a discipline that was a central 
factor in his poetic portraits. 

189 pages. $2.50. Mic 57-577 


THE POETRY AND DRAMA OF THE 
ENGLISH ROMANTICS AND EARLY 
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(Publication No. 19,028) 


Bishop Newton Pipes, Jr., Ph.D. 
Northwestern University, 1956 





This dissertation is intended to provide a complete ac- 
count of the treatment which English Romantic and early 
Victorian poetry received in the Revue des Deux Mondes 
from 1831 to 1848. Its preparation included a cataloguing 
of every reference to England’s poetry and drama of the 
years 1790-1848, and the dissertation itself makes use of 
all material which seems in any way to throw light on the 
Revue’s knowledge of and attitude toward that poetry and 
drama. 

Although the investigation was undertaken with the 
principal purpose of providing a detailed account of the 
Revue’s response to individual trends, authors, and works, 
it has also revealed that certain attitudes and ideas were 
common among the Revue’s critics who concerned them- 
selves in any way with English literature. Particularly 
striking is the Revue’s constant interest in and benevolence 
toward that literature. Manifestations of insularity and 
narrowness of taste are rare. Although the Revue is not 
perfect in its judgments or irreproachable in its attitudes, 
its general perceptivity and generosity are-remarkable. 
Its critics are convinced that the Romantic Period, matched 
in England’s literary history only by the age of Shakes- 
peare, deserves a place among the great literary manifes- 
tations of all time. These critics maintain their objectiv- 
ity, however, and do not hesitate to criticize adversely 

















when such criticism seems called for. Of the genres 
within England’s Romantic literature, poetry is given pre- 
eminence, and the Revue shows its skill in appraising Eng- 
lish poets by devoting most of its attention to those whom 
time has demonstrated to be most deserving of that atten- 
tion. At the same time, however, the Revue displays a 
remarkable knowledge of England’s lesser Romantic poets, 
most of whom it assesses at their true value. 

English literature of 1830-1848 is looked upon as being 
as mediocre as that of the preceding three decades had 
been great, and poetry is included in the general indictment, 
Only Tennyson, Browning, and, to a lesser extent, Ebenezer 
Elliott are seen as offering hope of better things to come. 
In censuring English literature of the time, however, the 
Revue ordinarily avoids proposing correctives from French 
literary practice, and is convinced that the current deca- 
dence must be remedied in terms of Great Britain’s own 
cultural and artistic heritage. 

As for the drama, it is considered of no great value in 
either its Romantic or its early Victorian manifestations. 
That some works in dramatic form contain passages of 
glowing verse the Revue’s critics are willing to admit. 
That these “dramas” can restore life to the moribund Eng- 
lish theater they unanimously deny. Whereas one finds a 
constantly recurring note of hopefulness that England’s 
greatness will be restored in poetry, the Revue’s critics 
are united in their doubt that the foreseeable future will 
bring any relief for England’s suffering drama. 
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THE LITERARY DOCTRINES OF 
FLAUBERT, MAUPASSANT, AND 
ZOLA: A COMPARATIVE STUDY 


(Publication No. 19,859) 


John Anglin Ramsey, Ph.D. 
University of Illinois, 1956 


This dissertation is a critical and interpretative study 
of the literary theories of Flaubert, Maupassant, and Zola 
as expressed in their correspondence, prefaces and po- 
lemical writings. The primary purpose is to study these 
theories analytically, to examine their validity and sincer- 
ity, and, as the dissertation is a comparative study, to 
point out the similarities, dissimilarities, and inter- 
relationships of the literary doctrines of these three writ- 
ers. A secondary purpose is to confront their theory with 
their practice and to study the degree of conformity be- 
tween their professions of literary faith and what they ac- 
tually achieved in their work. 

The Introduction reviews briefly the evolution of the 
literary doctrines of Champfleury, Assézat, Duranty, 
Thulie, Buchon, etc. — The so-called “petits réalistes” 
whose groping for a new literary formula bridged the gap 
between Balzac’s “roman villageois” and Flaubert’s 
Madame Bovary. The “petits réalistes” repudiated the 
idealization of character, setting, and theme, and insisted 
upon the faithful depiction of contemporary subjects. With 
their fundamental doctrines of documentation, objectivity, 
impersonality, and “sincerity,” they wrote insipid novels 
which did achieve a degree of photographic reality. They 
were successful in reporting external details but they 
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lacked the ability to use reality for an artistic purpose. 
The “petits réalistes” were important not because of the 
novels which they produced but because they summed up, 
in their polemical writings, the literary ideas of a transi- 
tion period. 

The three main chapters of the dissertation, Flaubert, 
Maupassant, and Zola, attempt to show how the literary 
theories of these three writers evolved from the atmos- 
phere of which the critical writings of the “petits réalistes” 
were typical. The evolution of the theories of Flaubert and 
Zola stemmed partly from reaction against Romanticism, 
which the “petits réalistes” had fiercely repudiated; and 
although Maupassant had little or no Romantic urge to re- 
press, he too absorbed the atmosphere of his time, which 
was, in effect, a reaction against the past. 

Flaubert, Maupassant, and Zola all succumbed to the 
positivist, determinist, and materialist philosophies of 
their time, with Zola as the only one of the three who de- 
veloped visionary, humanitarian interests. All three were 
preoccupied, somewhat vaguely, with the upsurge of inter- 
est in scientific investigation and all three visualized a 
possible analogy between the methods of the laboratory and 
the processes of creative writing. Their theories, while 
aiming primarily, unlike those of the “petits réalistes,” at 
the creation of art and beauty, are a mixture of desire to 
revolt against the early nineteenth century and excitement 
over new philosophies which held that the mysteries of life 
are determinable. 

The dissertation treats such categories of theory and 
practice as observation, documentation, impersonality, the 
scientific approach, style, art, morality, etc. The Conclu- 
sion compares and contrasts the three writers with refer- 
ence to these categories and to the concept of middle nine - 
teenth French Realism of art as imitation of nature. The 
limitations of impersonality, the basic tenet of Realism as 
‘practical by the three writers, are pointed out, and the in- 
evitable presence of the subjective is shown. The Conclu- 
sion proposes that Flaubert, Maupassant, and Zola re- 
garded impersonality not as the total non-expression of 
one’s ideals but actually as a powerful instrument for 
achieving artistic interpretation, and, indeed, for present- 
ing a personal philosophy of life. 
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Armand-Jean Le Bouthillier de Rancé, born in 1626, 
was the son of an ambitious barrister. Almost from the 
cradle he held numerous church prebends in commendum. 
Brilliant, talented, but a creature of the world, he had lit- 
tle vocation for church matters and preferred the company 
of the celebrated Mme de Montbazon. While still a rather 
young man, he was suddenly converted and withdrew from 
the world, finally retiring to La Trappe, where he set out 
to restore the monastic observances of primitive Chris- 
tianity. 





In 1844 Chateaubriand published a life of Rancé, the 
selection of such a topic for his book having been made not 
by Chateaubriand but by his spiritual advisor. Since he 
was not drawn to Rancé as tradition presented him, while 
he composed the Vie de Rancé Chateaubriand indulged in a 
sort of personal escapism by the use of varied literary de- 
vices and by a somewhat unexpected interpretation of the 
abbot, who is made to look rather like the hero of a novel. 

Repelled as he was by Rancé’s forbidding asceticism 
and accustomed, moreover, by more than thirty years 
spent in the writing of his memoirs to considering most 
matters in terms of himself first of all, Chateaubriand 
sometimes abandoned the abbot entirely in order to relate 
his own thoughts and experiences. Because of this, the 
Vie de Rancé constitutes a significant appendix to the 
Mémoires d’outre-tombe. 

But the Vie de Rance has historical importance for 
other reasons also, for when it was published in 1844, two 
groups in France were in need of an articulate spokesman 
and attempted to enroll Chateaubriand in their activities. 
The climate of opinion under the July Monarchy tending to 
anticlericalism, the Catholic church and its supporters 
were seeking to bring about a reaction of public sentiment 
in favor of the traditional religious values at this time, and 
its aims included in particular the relieving of the distress 
in which the harrassed monastic orders found themselves. 
It was hoped by members of the clerical party that Chateau- 
briand’s book would help achieve this end. At the same 
time, adherents of the deposed Bourbons, both at home and 
abroad, were taking steps aimed at an eventual restoration 
and wished Chateaubriand to write in their behalf. Chateau- 
briand complied, but his services to the Bourbons in the 
Vie de Rancé, by coupling the monks’ cause with what had 
come to be regarded as an odious political viewpoint, 
helped to nullify those services which the work might 
otherwise have rendered monasticism. 

The Vie de Rancé clearly lacks unity. The character- 
istics of a novel or romance, added to the incidence of 
personal material and a conscious desire to incorporate a 
polemic element into the book, make the Vie de Rancé into 
an apparently inchoate hodgepodge. The present study at- 
tempts, by isolating and explaining these various aspects 
of the Vie de Rancé, to render it more comprehensible and 
to contribute toward its being accorded an honorable place 
in the totality of Chateaubriand’s work. 

In a final portion of the study, historical issues raised 
by Chateaubriand’s treatment of Rancé himself are con- 
sidered. The author’s scattered remarks about the period 
in which the abbot lived are gathered together and studied. 
In addition, certain items which escaped his notice are 
treated. These concern Rancé’s relations with the Jansen- 
ists, with King James II of England, and with the Cardinal 
de Retz, showing that he was not aware of the extent of 
Rancé’s association with these persons and that his picture 
of Rancé, to this extent, is not complete. 

452 pages. $5.75. Mic 57-580 
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Ralph Rees, Ph.D. 
The Pennsylvania State University, 1956 


One of Marianne Moore’s major interests is the search 
for that which individualizes. She finds individualizing 
qualities in scales, hides, thorns, self-sufficiency, reti- 
cence, restraint. This belief in the necessity for individ- 
ual “armor” which protects and forms the individual per- 
vades her poetry. 

Her poetry satisfies her desire to bring order to things 
that resist organization. Her intellect plays upon any 
material, finds aesthetic perspective and arrangement, and 
then aids the imagination in finding greater insight into the 
conventional and the rare. Through her use of precision, 
detail, and apposition she finds likeness in the unlike and 
difference in the like. 

Miss Moore’s imagery is her greatest achievement. 
Her great originality and keen insight find “conceits” that 
will bring fresh, as well as psychologically and physically 
sound, pictures into view. Her multiple and complex im- 
ages are of several varieties: extended images, which are 
developed at great length; comparisons added to compari- 
sons; words usually associated with one genre or category 
used to refer to a vastly different genre or category; cat- 
alogues of images; antitheses; mixtures of abstract and 
concrete figures. At times individual poems have been 
built completely on images which have a wholly imagina- 
tive cohesion and little forward movement of thought. Her 
images strive for exactness in tone and content; they sug- 
gest but never define. 

The form is individual to each poem. Appearance on 
the page is of great importance. Her rhythms are those of 
prose, and her lines are measured by syllabic count. Both 
accent and emphasis are subtle. Her rhyme has great 
freedom: she uses all parts of speech for rhyme words; 
she uses sight rhymes, internal rhymes, and approximate 
rhymes; she rhymes unaccented syllables. Her use of 
alliteration is singular. She uses repetition to gain effects 
and to emphasize ideas. 

Miss Moore is constantly seeking the idea of the thing, 
not the thing itself. Her imagination is allowed to probe 
and to play about a subject until it finds the essence of the 
matter presented by the senses and the intellect. It is 
here that she finds true “reality.” “Reality” is not in the 
factual nor in the intellectual but in the “soul” of those 
things which have been “digested” by the imagination. For 
this reason, her poetry cannot but be egocentric. 

Miss Moore feels that humor gives “altitude” and stab- 
ilizes the natural inclination toward didacticism. Humor 
plays about her use of rhyme, alliteration, and repetition. 
The juxtaposition of the real and the imagined, the con- 
crete and the abstract, the factual and the fictional carries 
a humorous effect. Irony is often revealed through such 
juxtapositions and also through the intermixing and ac- 
cumulation of images with great surface differences. The 
sharpness and the accuracy of her images usually carry 
ironic connotations. 

Although “armor” reveals individuality, the intellect 
and the imagination can delve within to discover the es- 
sence. Miss Moore believes in the fundamental unity of 
all life and the experienced world. Boundaries and catego- 
ries are ignored while she uses understatement and 
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precision to discover intrinsic unity. Her poetry is a 
search for the idea common to all things. 


VITA 


Ralph Rees was born August 8, 1917 in Nanticoke, 
Pennsylvania. He graduated from Nanticoke High School in 
1935; from Bucknell University with an A.B. degree in 
1939 and an M.A. in 1947; from The Pennsylvania State 
University with a Ph.D. in 1956. He served three and one- 
half years in the Army Air Corps, is a teacher of English 
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This study is an attempt to deal systematically with 
Faulkner’s most recent and probably most misunderstood 
work. In Chapter I of the dissertation, the writer surveys 
the critical reception of A Fable. Most critics of the novel 
vigorously attacked Faulkner, his art, his intellect, his 
rhetoric, his handling of the Christ theme, and his view of 
history. A few cautiously hinted at the novel’s signifi- 
cance; one felt that it was a masterpiece. It is the pur- 
pose of Chapters II through VII of the dissertation to dem- 
onstrate that most of the adverse criticism is not justified. 
When Faulkner’s methods and purposes are understood, 
and when the effects he does finally achieve are correctly 
read, the hostile judgements of the critics can be seen to 
rest upon misconceptions and misreading, understandable 
in the case of so complex a novel. These chapters present 
a detailed analysis of the form and structure of A Fable, 
of the novel’s themes, of certain important oppositions and 
configurations which are key to the novel’s meaning, of 
Faulkner’s use of myth, and of his satire upon the military. 
Despite the critics’ views that he is no intellectual, Faulk- 
ner’s intellect can be seen to be everywhere in control of 
the novel. Furthermore, A Fable is no isolated phenome- 
non in Faulkner’s work, but a novel which makes use of 
many of the important techniques of Faulkner’s earlier 
work, 

A Fable is an ironic version of the Christ myth. Using 
a thematic or dialectical method, Faulkner develops the 
opposed themes through which the ethical meaning of the 
novel emerges. He aims at and achieves tragedy through 
the pattern of recognition, revolt, defeat, and renewed re- 
volt, and through a remarkable adjustment of the serious 
and the grotesque, of ritual and humor. The sense of 
tragedy and the call to ethical action are allied, for A 
Fable exhorts men to act in the face of certain defeat. 

Chapter VIII of the dissertation demonstrates that 
Faulkner’s ethical thought can be understood in terms 
of the similarities of response, the characteristic con- 
cerns, and the modes of analysis of the human condi- 
tion which are common to him and to certain existen- 
tialist thinkers. Faulkner’s views are related to those 
of Kierkegaard, Marcel, Jaspers, Sartre, Simone de 
Beauvoir, and Camus to show how his thought is part 
of their community of belief. From existentialist 
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thought as from Faulkner there emerges an ethics of 
choice, responsibility, and revolt. 

Faulkner’s recent public statements may be under- 
stood in terms of the ethics of A Fable, a moral position 
which has undergone considerable development since he 
wrote Soldier’s Pay. A Fable represents the culmination 
of Faulkner’s ethical thought. 

226 pages. $2.95. Mic 57-582 
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The time and place of Sandburg’s birth — post-Civil 
War Dllinois —- were of major importance in shaping his 
literary career, providing his themes, intellectual herit- 


age, and style. The influences of his family, his education, 


the lively political currents in Galesburg, and its intense 
historical consciousness stirred Sandburg’s independent 
and energetic mind in ways that came to dominate his ma- 
ture writings. His early work reflects these influences, 
and although there is no early literary expression of it, he 
had fashioned the conceptual framework for his later por- 
trait of Lincoln. 

The Chicago Race Riots, a sample of Sandburg’s jour- 
nalism, a factor in his poetry and his biography, is char- 
acterized by careful compilation of facts, keen analysis of 
social relationships, vivid recording of speech and inci- 
dent, and plans for bettering the status of Negroes. 

The central theme of Sandburg’s poetry is the People. 
Chicago Poems, Cornhuskers, Smoke and Steel, Slabs of 
the Sunburnt West, Good Morning, America, and The Peo- 
ple, Yes reveal Man conceived of as both “hero and hood- 
lum,” whose dual nature is fused by dream rather than 
true resolution of the conflict. There is a fundamental 
dualism in Sandburg’s vision: with one eye he sees as 
mystic, with the other, as reporter. The tension between 
the two often produces a blurred image when Sandburg at- 
tempts to focus on man’s past, present, and future. Cap- 
able of considerable artistry in free verse, Sandburg often 
fails to develop his technical resources, and his poetry is 
marred by infelicitous diction, formlessness, and senti- 
mentalism. He offers, however, a rich picture of the Mid- 
west. 

Sandburg’s books, for children, Rootabaga Stories, 
Rootabaga Pigeons, and Potato Face, are uniquely Ameri- 
can fairy tales, with many Midwestern elements. Some 
are sheer fantasy, sometimes delightful; others have 
mythopoeic and poetic qualities; still others contain muted 
notes of sadness reflecting Sandburg’s melancholy. 





























Sandburg’s Lincoln biography, his greatest achievement, 


was an act of devotion to America. Abraham Lincoln: The 





Prairie Years masterfully portrays Lincoliras a son of 
the frontier. Sandburg’s mysticism responds poetically to 





the mystical element in Lincoln, and his pantheism memor- 


ably evokes the beauty of the prairie wilderness, which he 
sees as helping shape Lincoln in mystic ways. Sandburg’s 





knowledge of politics provides insight into Lincoln’s politi- 
cal skill, while he places most emphasis on Lincoln as 
popular leader and inspired advocate of the equality of 
rights of all men. Sandburg’s inclusion of social and eco- 
nomic change helps give The Prairie Years epic scope. 

Abraham Lincoln: The War Years also has panoramic 
sweep, though it is dominated by the towering figure of 
Lincoln, who is still the prairie lawyer, politician, and 
mystic, with all his qualities heightened, particularly his 
sense of tragedy, his need for humor, and his magnanim - 
ity. Sandburg’s master concept is that the Union and the 
American Dream have transcendental value. His gener- 
ally objective narration is seasoned by irony directed 
against the fanatics responsible for the war: the Northern 
Abolitionists and Southern extremists. The study is 
crowned with Sandburg’s finest prose, particularly in the 
chapters dealing with Lincoln’s death. 

Remembrance Rock is Sandburg’s first venture into the 
novel, but his theme is still the greatness of the American 
dream and the sacrifices made for it. The novel has epic 
sweep in time and space but is marred by reiteration of 
theme and character. 491 pages. $6.25. Mic 57-583 











MELVILLE’S SHORTER PUBLISHED POETRY: 
A CRITICAL STUDY OF THE LYRICS IN MARDI, 
OF BATTLE-PIECES, JOHN MARR AND TIMOLEON 


(Publication No. 18,069) 


Dan Vogel, Ph.D. 
New York University, 1956 














Adviser: Professor Gay Wilson Allen 


The working hypothesis of this study is that Melville’s 
symbols are consciously derived from experience. This 
hypothesis is substantiated by certain passages in Mardi, 
Melville’s letter to Sophia Hawthorne on Moby-Dick, and 
the “Agatha” letter. The chief symbols are derived from 
the sea, travel, architecture, the Bible, the works of Mil- 
ton. Symbols consistently used are the sea, the color white, 
and the voyage. 

The lyrics in Mardi, only intermittent pauses in the 
romance, are significant because they reveal Melville’s 
prosodic apprenticeship. Also, they establish his po- 
etic precedents like the use of tetrameter, the circu- 
lar form of the elegaic poem, the sea as a symbol of 
disaster, and the theme of Universal Dualism of Good 
and Evil. 

Battle-Pieces, John Marr, and Timoleon show that 
Melville’s developing technique is “transcendental” as 
that technique is described in G. W. Allen’s American 
Prosody: the dependence on the symbol as “the link be- 
tween the visible and invisible worlds”; the use of “words 
with unpoetic associations”; and prosody which is “in re- 
volt against established traditions.” In the latter regard, 
Melville does not conform so consistently, for much of: 
his poetry is so conventional in scheme that it is forced 
into using “poeticisms.” Nevertheless, there is much evi- 
dence of his attempt to break away from prosodic tradi- 
tion, and in these pieces he anticipates 20th century tech- 
nique. Newton Arvin said, “Melville’s poems are mostly 
imperfect, [but a number contain] a fusion of image and 

















The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





368 LANGUAGE AND LITERATURE 





emotion, of meaning and language, so complete and so in- 
tense as to make all talk of amateurishness impertinent.” 

From the point of view of thought and theme, as well as 
technique, Melville anticipates the 20th century. He 
moved away from the dream-world of Poe, from Emer- 
son’s idealism and optimism, and from Whitman’s “too 
unmodulated Yes’s.” Battle-Pieces shows Melville’s inner 
conflict of trying to reconcile an evil event in a utopian 
country. The Civil War became for him the symbol of a 
positive evil in the universe, and he rebels against it. 

John Marr is where Melville said “Yes” to the universe, 
but it is not an unmodulated “Yes.” It is a bitter acquies- 
cence and acceptance of Evil as a cosmological necessity. 
Evil, however, is no longer malignant, but, symbolized in 
the iceberg and Maldive shark, a dull, brutish thing. 
Timoleon recounts his earlier retrogression toward agnos- 
ticism and a rationalistic view of life, which went so far as 
to force Arvin into comparing him with the later Mark 
Twain and Henry Adams. 

Tending toward the thinking of these two realists, Mel- 
ville becomes representative of the post-bellum and later 
19th century. His was an isolated parallel development of 
an earlier anticipation of this general unfolding of realism. 
Consequently, Melville’s poetry assumes greater and 
greater importance in the annals of American literature. 
Proscdically, symbolistically, and thematically, he is an- 
other link between the romanticists and realists. 

To leap from the prose of the 1850’s to Billy Budd in 
1891 robs Melville of his rightful place as an American 
writer, though his stature as a world novelist is assured. 
The gap is filled by his poetry, which per se is expressive 
of a changing American literature. With more study and 
more anthologizing, Melville’s best poems for their own 
sake will take their place beside Whitman’s. His poetry 
will never be as appreciated as Whitman’s or Frost’s, or 
as beloved and popular as Longfellow’s, but it will demand 
admiration and respect for its honesty, vigor, and stimu- 
lation. Some of them may yet be classed among America’s 
achievement: poems like “The Portent,” “Shiloh,” “Mal- 
vern Hill,” “The Coming Storm,” “A House-top,” “Sheridan 
at Cedar Creek,” “The March into Virginia,” “Donelson,” 
“The Aeolian Harp,” “After the Pleasure Party,” “Art,” 
“In a Bye-Canal,” and “The Great Pyramid.” 

353 pages. $7.06. Mic 57-584 
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AN ANALYSIS OF THE CRITICAL AND 
PHILOSOPHICAL WORKS OF JAMES BEATTIE 


(Publication No. 19,056) 


Mathias John Wagner, Ph.D. 
Northwestern University, 1956 


The publication of the Essay on Truth gained Beattie 
popular recognition as the foremost philosopher of the 
Common Sense school. The appearance of The Minstrel 
and of his critical and philosophical essays enhanced his 
contemporary standing. His reputation came in time to 
rest chiefly on The Minstrel; his prose works, which con- 
tain many of the ideas and themes of The Minstrel, soon 
declined in importance. 

Beattie’s preoccupation with philosophy and criticism 
seems to have been determined by his sense of duty in 
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connection with religion, and the consequent necessity of 
combatting skepticism. His writings may, therefore, be 
viewed ultimately as the productions of a Christian mor- 
alist. 

In this view Beattie appears to have developed his 
philosophical and critical system as a source of topics 
suited to the taste of his audience and capable of winning 
their assent while working their moral improvement. He 
discovered the elements of a system consistent with his 
purpose in the doctrines of the Common Sense philosophers 
and other thinkers of the Scottish school. He relied par- 
ticularly upon Reid, Gerard, Hutcheson, and Adam Smith, 
whose principles provided him with many of the essential 
features of his thought in psychology, ethics, and aesthetics, 
In developing this fundamental position, Beattie selected 
ideas from those characteristic of the eighteenth-century 
benevolist, anti-intellectual, and primitivist trends. 

Beattie, however, placed great emphasis upon the im- 
portance of the role of the Hobbesian elements in human 
nature. In this respect his views differ significantly from 
the usual ideas of the “moral sense” thinkers, whose doc- 
trines he adopted in the formulation of his avowed system. 
He overcame this apparent inconsistency by means of a 
doctrine of moral duty which made evil a source of moral 
good. 

Convinced that benevolist instincts encouraged people 
to embrace Christianity, Beattie elevated “benevolism” to 
a position practically equivalent to “Christianity.” He felt 
the encouragement of any tendency based upon motives of 
self-interest, as opposed to sympathy for others, would 
serve to undermine religious faith; the fostering of benev- 
olist tendencies, to develop and secure Christian piety’ 

To this end he employed the characteristic themes of 
benevolism as a means of stimulating his reader’s emo- 
tions of sympathy, the exercise of which he considered the 
fundamental manifestation of a benevolent or Christian 
nature. 

This framework of thought determined Beattie’s psy- 
chology of criticism and theory of composition. The moral 
sense of artists and critics is the most important element 
of “taste.” Since only taste can recognize beauty, the psy- 
chology of taste determines the standard of beauty, or de- 
termines the “beautiful.” Satisfaction of the moral sense 
is necessary for lasting pleasure; what pleases perma- 
nently, the “beautiful,” must therefore satisfy benevolist 
instincts or Christian sentiments. 

Beattie’s rules of composition are designed accordingly 
to ensure that works will stimulate the sympathetic emo- 
tions of audiences. Aesthetic experiences are thus founded 
upon and depend upon the operation of sympathy; they pro- 
duce immediate moral refinement as an accompaniment to 
the essentially moral act of aesthetic contemplation. Cer- 
tain aspects of Beattie’s thought in this connection seem 
to anticipate ideas of critics of a later date. 

The fragmentary expression of some of these ideas has 
been observed in connection with The Minstrel, which pre- 
sents them in a form illustrating Beattie’s theory of poetic 
composition. However, a thorough understanding of his 
doctrines depends upon a study of the more fully developed 
statement of his principles contained in his prose works. 

221 pages. $2.90. Mic 57-585 
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THE HUMANIST CONTROVERSY IN 
AMERICAN LITERATURE: 1900-1932 


(Publication No. 19,328) 


Glenn Sherman Weight, Ph.D. 
The Pennsylvania State University, 1956 


The men who were known as the New Humanists in 
American literature held the following theories or opinions 
on life and letters. They urged moderation as the central 
rule of life and they found their watchword in the saying, 
“Nothing too much.” They urged the acceptance of the 
classics as a standard of excellence by which modern lit- 
erature was to be judged. They insisted that man’s nature 
was dual, and that he needed to exercise what they called 
an “inner check” on the operation of his lower self. They 
minimized the importance of science while emphasizing 
the need for spiritual regeneration in modern man. They 
were opposed to romanticism, materialism, and humanitar - 
ianism. 

The central problems in this study were: to determine 
the origin of these New Humanist theories, to estimate 
their importance in American literature, to measure the 
extent of the opposition to them, and to trace the course of 
the controversy which they aroused during the period 1928 
to 1932. 

The early (1900-1917) expressions in books and maga- 
zines of the principal Humanists, Irving Babbitt, Paul 
Elmer More, and William C. Brownell, were examined to 
find the roots of New Humanist thought. Evidence of dis- 
content also was found in the writings of such liberals as 
Joel E. Spingarn, Van Wyck Brooks, and Randolph Bourne 
and the outcome of the first major clash, that which arose 
over Stuart P. Sherman’s On Contemporary Literature, is 
discussed. _ 

The development of conservatism (Humanism) and lib- 
eralism (anti-Humanism) is traced during the post-war 
decade. Bravely, in 1928, the New Humanist group ap- 
peared and made a strong move to impress its theories, 
through the columns of sympathetic magazines and in 
books, on American readers. A great word war ensued, 
and the personalities involved and the writings produced on 
each side are examined in detail. 

The conclusion reached in this study is that the New 
Humanist group failed in its purpose to make its theories 
prevail for any significant length of time. It failed, too, in 
its purpose to make those theories play a significant part 
in the lives of a large number of influential persons. Nine 
principal causes for this failure, which became evident as 
a result of the study, are placed in support of this conclu- 
sion, 
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BERNARD SHAW, NOVELIST 
(Publication No. 19,329) 


Stanley Weintraub, Ph.D. 
The Pennsylvania State University, 1956 


This dissertation is a critical biography of Bernard 
Shaw during his novel-writing decade — his first decade as 
vegetarian, Fabian, and Don Juan. 

Bernard Shaw was a novelist in spite of himself from 
1879 to 1888, travelling the traditional Victorian novel- 
writing path toward success in literature, but finding that 
it led him nowhere. Publishers found him unacceptable, 
not because his fiction was inferior to standard contempo- 
rary successes, but because he ignored or ridiculed the 
established conventions. 

The Shavian novels began by resembling their Victorian 
kin, but rapidly anticipated many of the trends later con- 
sidered advanced and modern. From his superficially 
mid-nineteenth century first novel (1879) to the imagina- 
tive radicalism of his fifth (1883), his fiction was unpala- 
table to publishers. He refused both to write in the man- 
ner of contemporary successes, or to adopt as his standard 
the prevailing naturalism of the eighties. Instead, he drew 
nourishment from them, then turned his fictional explora- 
tions toward exaggerations of character and incident hover - 
ing on the edge of absurdity, where farce and high comedy 
approach each other and become almost indistinguish- 
able. In this manner the novels anticipate and epitomize 
the parallel movement in Shavian drama which swept Sar- 
doodledom from the English stage more than a decade 
later. 

Early in his long dramaturgical career Shaw called 
attention to the umbilical relationship between his prentice 
novels and the plays of his literary maturity. In theme, 
structure, characterization, incident, “humor” nomencla- 
ture, dialogue, and prefatory inclination the novels contain 
the seeds of the later drama. The views Shaw held as a 
young man and eagerly crowded into his fiction were sel- 
dom altered as he advanced in years. His ideas concern- 
ing vivisection, vegetarianism, marriage and divorce, 
imprisonment and punishment, eugenics, equality of the 
sexes, religion, socialism, economics, pacifism, music 
and art were transferred, little changed, from novel to 
play. 

Still, although Shaw seldom consciously pillaged his 
novels to perpetrate his plays, that there is so much of 
the later drama in Shavian fiction must indicate that the 
novels are part of the main stream of Shavian creativity, 
not an insignificant eddy. Shaw’s fiction further demon- 
strates that his dramatic materials and methods, as well 
as his ideas, were neither capriciously conceived nor 
adapted from Ibsen or Samuel Butler, neither of whom 
Shaw heard of until after writing his novels. 

Shaw’s inability to find publishers for his novels seems 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 





No postage is charged if check or money order accompanies order. 








370 





LIBRARY SCIENCE 








not to have been the reason for his abandoning an unfin- 
ished sixth novel in 1888 and (after a lapse of several 
years) turning to playwriting, as his fiction and abortive 
early forays into dramaturgy and drama criticism indicate 
increasing interest in theatre and writing for the theatre. 
The novels themselves provide internal evidence of his 
gravitation to dramaturgy — the increasing proportion of 
dialogue over narration, for example. 

Even into his dotage, he loudly denigrated the novels of 
his nonage (Immaturity [his personal David Copperfield], 
The Irrational Knot, Love among the Artists, Cashel 
Byron’s Profession, and An Unsocial Socialist), written 
while he fruitlessly sought literary or other remunerative 
employment, even the clerkships he loathed. The novels 
were succeeded and overshadowed by ten times their num- 
ber of the plays of his maturity and declining years; yet 
Shaw never forgot his novels: characters, incidents, and 
themes from them emerge in his plays. Furthermore, he 
carefully preserved the mice-chewed manuscripts for 
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SOME BIBLIOGRAPHICAL CHARACTERISTICS 
OF SERIAL LITERATURE IN THE 
FIELD OF GEOLOGY 


(Publication No. 17,772) 


Maria Eugenia LaoSunthara, Ed.D. 
Indiana University, 1956 
Chairman: William H, Fox 

To enable the librarian to better serve research work- 
ers in geology through selection and handling of materials, 
this study had as its immediate purposes: (1) todetermine 
which are the most important serials for geologic research 
and (2) to describe such characteristics of geologic serial 
literature as its time span, subject dispersion, language 
distribution, national origins, and title dispersion. The 
study was limited to serials because they constitute a 
large portion of research literature in the sciences and 
present some of the most serious problems in selection 
and handling. 

Data were gathered and analyzed by the ‘reference 
counting” method, that is, by recording, classifying, and 
counting references made by authors of research articles 
to other published research in the fieldof geology. A pilot 
study, using this method, aided in the selection of source 
journals for examination in the main study. Then the foot- 
note and other bibliographical references in the issues for 
1950 through 1953 of ten source journals were recorded. 
For each citation, a record was made of the name of the 
serial cited, its date of publication, and the date of the 
source journal from which the citation was taken. Several 
bibliographical works were consulted in order to deter- 
mine the subject classification of the cited serials, their 


countries of origin, and the languages in which they were 
published. 
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decades, and belabored publishers about them long after 
he publicly declared them dead. 
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By assuming that the frequency with which a serial was 
cited constituted an indication of the extent of its use, it 
was possible to make a list of the most useful geologic se- 
rials, arranged in the order of usefulness. 

The subject dispersion of research literature cited by 
geologists was high, showing only 51.10 percent of the lit- 
erature as being confined to the field of geology. Language 
dispersion of research material cited by geologists using 
the English language was low, showing 85.64 percent of the 
literature to be in the language of the person making the 
citation. The distribution by national origin of materials 
used by American geologists was low, showing 71.89 per- 
cent of the literature as being published in the United 
States. The title dispersion of geologic literature was high, 
showing that geologists cite a relatively wide.range of 
journals when compared with other scientists. The time 
span of geologic literature was relatively high, showing 
that research workers in this field had to refer back many 
years in citing the material they needed for research. 

The findings of this study have several practical impli- 
cations for the selection and handling of research mate- 
rials: (1) Priority should be given to the acquisition of the 
most useful journals as determined by this study, and less 
expenditure may be alloted to publications less frequently 
used and in rarely used languages. (2) Since geologic lit- 
erature shows a heavy dependence upon materials in other 
sciences and in technologies, especially in chemistry and : 
mining engineering, university departmental libraries in ; 
these fields should work closely together to avoid unnec- 
essary duplication of material. Where one library on a : 
campus houses all the material in these fields, such mate- 
rial should be shelved in close proximity. (3) Serials 
which this study has shown to be popular with geologists 
should be located in an easily accessible place in the li- 
brary, and titles shown to be rarely used may be kept in 
storage. 99 pages. $1.50. Mic 57-588 
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TOPOLOGICAL APPLICATIONS TO FUNCTIONS 
OF SEVERAL COMPLEX VARIABLES 


(Publication No. 17,616) 


Ralph Warren Jollensten, Sr., Ph.D. 
University of Virginia, 1956 


Part I of the thesis, investigates properties of func- 
tions f(x,y), continuous in the two variables separately 
which will imply continuity in the variables together where 
f is defined on the cartesian product of the two metric 
spaces X and Y. 

It is shown that for a real function of two real varia- 
bles that locally boundedness does not imply continuity in 
the variables together, while strongly openness in the real 
line (i.e., strictly monotoneness) does imply continuity in 
the variables together. 

Definition. A mapping f(x) from a locally connected 
separable metric space X into RK is said to satisfy 
Schwarz’s Lemma at x, provided: 


1) f(x,) = 0 (the origin) 
2) There exist positive numbers p and M, such that: 


||f(x)|| <M for all x a distance of p from x,. 
3) For each such pair M and p and each positive r < p: 


rM 





It is shown that if f is locally bounded with image in 
euclidean k-space, and P is a neighborhood of a point x, 
in X such that for every fixed x in P,f(x,y) - f(x,y, ) satis- 
fies Schwarz’s Lemma at y, then f(x,y) is continuous in 
(x,y) at (X9,Yo). 

From this it follows that if Y is a domain in the com- 
plex plane and if f is locally bounded and an analytic func- 
tion in y for each fixed x, then f is continuous in the 
variables together. 

Throughout Part II, the function f(x,y) is on the car- 
tesian space (X,Y) where Y is a domain in the complex 
plane and f is assumed continuous in (x,y) whatever the 
space X. 


MATHEMATICS 





First, it is shown in a topological fashion using classi- 
cal dimension theory results that the topological property 
of lightness for an analytic function of one complex varia- 
ble implies that if f(x,y, ) = z, the inverse set f~' (z,) has 
dimension equal to or less than 2, and also that the set of 
points (x,y) in (X,Y) such that the dimension of f~*(f(x,y)) is 
at least 2 is dense in (X,Y). 

Throughout the remainder of Part II, no analysis is 
used except to make use of properties of functions of a 
single complex variable with special use of Rouche’s theo- 
rem. Methods used are topological in nature. 


When X is a metric space, it is shown: 
Theorem A. Let z, denote a point in the image space. Let 
Xz, denote the set of points in X, such that x in X, ,im- 
plies there is a y in Y such that f(x,y) = z. 
If f(x,y) is a non-constant function in y for each fixed x 
in X, then X,, iS open. 





When X is a locally compact metric space: 
Theorem B. Let f(x,y) be a non-constant analytic function 
of y for each fixed x in X. Let C be the boundary of a 
2-cell in Y. If f(x,,y) = z, k times inside C and is not 
equal to z, on C, there exists a neighborhood M of and a 
neighborhood N of y, such that (x,,y,) in (M,N) implies that 
f{(x,,y) = £{(x,,y,) exactly k times inside C. 

Now we let X be a domain in the complex plane and as- 
sume f analytic in (x,y). We let S denote the set where 
both partial derivatives of f vanish simultaneously. 

If z is in the image space and f*(z,) is an isolated 
point of S we show theorems C and D below: 








Theorem C. If (Xq,Yo) is in S, and either f(x,,y) or f(x,y, ) 
is not constant, f~(z,) - {(x,,y,)} is locally a 2-dimen- 
sional manifold. 


Theorem D. If f(x,,y) is not constant and the partial de- 
rivative of f with respect to x does not vanish on a neigh- 
borhood of (x,,y,) inf “{(z,) except at (x,,y,) which is in S, 
then f~{z,) is locally the finite union of 2-cells, pairwise 
disjoint except for the fact they all have (x Y, ) in common. 
63 pages. $1.50. Mic 57-589 
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THE RELATION OF MAGNETIC SUSCEPTIBILITY 
TO COMPOSITION IN MINERALS 
OF THE WOLFRAMITE GROUP AND IN SPHALERITES 


(Publication No. 19,959) 
Ernest Melvern Spokes, Ph.D. 
The Pennsylvania State University, 1956 


Published values of magnetic properties of minerals 
are available for barely seventy species; wide variations 
in the susceptibility of different specimens of the same 
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mineral have not been explained satisfactorily. In order 
to provide some of this information, the National Science 
Foundation made a grant to The Pennsylvania State Uni- 
versity for a study of the fundamental relationships of 
magnetism and composition in minerals, 

A Gouy-type balance was used to determine suscepti- 
bilities. Glass sample tubes of six-millimeter bore were 
calibrated with distilled water. Specimens of the wolfram- 
ite group of minerals (huebnerite, wolframite, ferberite) 
and of sphalerite were crushed to -48 mesh and cleaned by 
magnetic and gravitational methods; they were then 
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reduced to -270 mesh, The pulverized mineral samples 
filled the weighing tubes to a depth of twelve centimeters. 
Determinations were made at 10,000, 15,000, 19,000, and 
21,000 oersteds. 

Wolframite specimens were analyzed chemically for 
iron, manganese, and tungsten; sphalerites, for iron, zinc, 
and sulphur. All specimens were analyzed by emission 
spectrograph for twenty other elements. 

Susceptibility in the wolframite group was found to be 
lowest in the high-iron members, contrary to present 
Opinion; this is because the susceptibility of the ferrous 
ion is lower than that of the manganese ion. The spread in 
specific susceptibility across the series is about 15% 
(from 36.83 x 10™° cgsm units in huebnerite to 31.75 in one 
of the wolframites), not enough to cause significant differ- 
ences in the ease of magnetic concentration. Susceptibility 
appeared to vary inversely as the square root of the iron 
content, which varied from 0.34 to 17.70%. 

Easier magnetic concentration of high-iron wolframites 
(ferberites) reported by mineral preparation plants is at- 
tributed to the effect of intimately associated magnetite 
which has not been distinguished from the ferberite. 

Sphalerites displayed the ferromagnetic characteristic 
of dependence of the susceptibility upon the field strength. 
Highest values were observed at the 10,000 oersted field, 
with consistent decreases to the 21,000 oersted strength. 
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Susceptibility of the specimens at 10,000 oersteds was 
found to vary directly as the square root of the iron con- 
tent. The ferromagnetic characteristic is attributed to the 
iron content, at least in part, being in the form of pyrrho- 
tite. Specific susceptibility of the sphalerites ranged from 
0.3130 x 10~° cgsm units to 13.962. The low iron value 
was 0.27%, the high iron, 16.47%. 

Attempts to detect the suspected magnetite and pyrrho- 
tite by x-ray diffraction were unsuccessful. This was 
partly due to the small quantities which could have been 
present; a more important reason was the lack of refer- 
ence patterns prepared from chemically pure, and there- 
fore synthetic, specimens of the wolframite group. 
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A STUDY OF SELECTED COMPOSITIONS 
BY CONTEMPORARY BRAZILIAN COMPOSERS 


(Publication No. 19,457) 


David Percy Appleby, Ph.D. 
Indiana University, 1956 


The study is based on a stylistic analysis of selected 
compositions by the following Brazilian composers: Heitor 
Villa-Lobos, Francisco Mignone, Oscar Lorenzo 
Fernandez, Camargo Guarnieri, Cesar Guerra Peixe, and 
Claudio Santoro. In addition to stylistic analyses of se- 
lected compositions the study includes complete lists of 
works by these composers. The relationship of the se- 
lected compositions to Brazilian folk music is a subordi- 
nate part of the study. 

The most important part of the study was the exami- 
nation of the music itself. Each composer was asked to 
furnish representative compositions of different media. 
This group of compositions, of which a considerable num- 
ber remains unpublished, is analyzed and discussed in the 
study. On the basis of this group of compositions, and a 
much larger group of compositions analyzed by the author, 
conclusions are drawn relative to the compositional styles 
of the contemporary composers included in the study. 

The conclusions are the following: 

1. Brazilian contemporary composers are often inter- 
ested in unusual combinations of standard instruments. 
Instrumentation in larger works shows evidence of inter- 
est in enlarging the percussion section of the orchestra to 
include native instruments, although in most cases 





performance of the work is not dependent on native instru- 
ments, but alternate instruments are suggested for per- 
formance outside of Brazil. A common word in orchestral 
scores is Bateria, designating a group of percussion 
instruments to be used in a work. 

2. The most significant aspect of contemporary Bra- 
zilian music is the wealth of its rhythmic resources. 

3. Interesting attempts at new melodic forms of ex- 
pression have resulted from the work of H. J. Koellreutter 
and the 12-tone composers who were his students. On the 
whole, Brazilian composers have rejected melody as a 
primary organizational element in favor of rhythm. 

4. Analyses of selected compositions by contemporary 
Brazilian composers revealed no harmonic practices 
which were widely divergent from works of other con- 
temporary composers in the United States and Europe. 

5. The approach to the problem of tonality was on the 
whole conservative, leaning to closer adherence to a 
major or minor diatonic concept than works by contempo- 
rary composers of Europe and North America. This 
statement would be especially true of large numbers of 
works by Villa Lobos, Mignone, and Fernandez. Younger 
composers such as Santoro and Guarnieri avoid the strict 
major and minor modes almost completely. 

6. The younger generation of Brazilian composers, 
especially Guarnieri and Santoro, are interested in poly- 
phonic textures. A frequent type of texture found in works 
of such composers as Fernandez is the combination of 
ostinato elements with other types of texture. The use of 
ostinato figures is an important element of style in the 
works of all composers studied. 
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7. All of the standard formal patterns and techniques 
of composition found in European music are found also in 
Brazilian music: the sonata, the rondo, the invention, the 
fugue, the sonata-allegro, all are present in spite of a 
major effort of Brazilian composers to achieve a strictly 
national style of music. Composers such as Villa Lobos 
who have sought freedom from such patterns have not al- 
ways been successful. Such composers are more often 
successful in producing significant works, however, than 
Brazilian composers who consciously compose strictly 
after European models. 244 pages. $3.15. Mic 57-591 


A STUDY OF THE RELATIONSHIPS BETWEEN 
MUSICALITY, INTELLIGENCE, AND ACHIEVEMENT 


(Publication No. 19,460) 


Leo John Christy, Ph.D. 
Indiana University, 1956 


The purpose of this investigation was to study the re- 
lationships between musicality, intelligence, achievement, 
and certain other subsidiary variables of undergraduate 
music students in the School of Music, Indiana University. 
The specific problems were: (a) to determine the signifi- 
cant relationships between measures of musicality and the 
variables of age, sex, degree, performance medium, 
achievement, and intelligence; and (b) to discover wherein 
graduates differed from drop-outs, with respect to the 
scores obtained on the Music Aptitude Battery and the 
psychometric battery. A subordinate problem was to study 
the relationships between intelligence tests scores and 
certain criteria of achievement, 

Musicality was operationally defined in terms of total 
error scores made on the Seashore tests (1939 Revision) 
for Pitch, Rhythm, and Tonal Memory; the Drake Musical 
Memory test; and the Madison Tonal Imagery test. Intelli- 
gence referred to the mental abilities measured by the 
American Council on Education Psychological Examination 
(1947 Edition) and the Cooperative Reading Comprehension 
Test (Form C2). Achievement referred to grades earned 
in applied music, music theory, and music history; the 
total credit-point ratio; and completion of a degree pro- 
gram. 

The data were compiled from the records of graduates 
and drop-outs who matriculated as freshmen during the 
academic years 1948-49 to 1951-52. The final sample in- 
cluded 103 graduates and 52 drop-outs, Correlation coef- 
ficients and t-tests and Chi-square tests of significance 
were computed, 

The findings for the first problem are as follows. 

(1) Age is positively correlated with success on the Music 
Aptitude Battery. (2) Females exhibit greater aptitude for 
tonal imagery than males do (3 to 5 errors less). (3) B.M. 
graduates exhibit greater aptitude for musical memory 
than B.M.E. graduates (3.5 errors less). (4) B.M. instru- 
mental majors exhibit greater aptitude for tonal memory 
than B.M. vocal majors (2.2 errors less), (5) Musicality 
is moderately related to achievement, the criteria ranking 
as follows: music theory grades, total credit-point ratio, 
music history grades, and applied music grades, Corre- 
lations for these criteria range from -.08 to +.51, with 34 
of 72 significant. (6) Musicality is slightly related to 

















intelligence, and the relationship is greater for the ACE 
test (r’s for graduates, -.16 to +.36, with seven of eighteen 


significant) than for the C2 test (r’s for graduates, -.15 to 


+.31, with two of eighteen significant). 


The findings for the second problem show that gradu- 
ates and drop-outs are significantly different only in total 
credit-point ratios earned--2.01 and 1.52 respectively. No 
significant differences exist between these groups with re- 
spect to the distribution of the sexes, the degree curricula, 
or the performance media, Neither intelligence scores 
nor music aptitude scores differentiate these groups. 

With respect to the sub-problem, intelligence shows 
less relationship to achievement than musicality does. 
For the ACE test the r’s range from .08 to .44, with seven 
of twelve significant; for the C2 test, from .03 to .40, with 
five of twelve significant. Musicality shows higher rela- 
tionships with the tonal and tonal-academic criteria and 
the total credit-point ratio than intelligence does. 

The correlations found inthis study were too low for 
individual prediction--the highest for the graduates (.48) 
is only 23 per cent effective. In validity the music aptitude 
tests rank as follows: Madison Tonal Imagery, Drake 
Musical Memory, Seashore Rhythm, Seashore Tonal 
Memory, and Seashore Pitch. The mean error scores on 
these tests ranged from 3.6 to 15.2, and weighting was 
therefore strongly recommended, 

165 pages. $2.20. Mic 57-592 


THE TEXAS ASSOCIATION OF MUSIC SCHOOLS: 
ITS HISTORY AND CURRICULAR FUNCTION 


(Publication No. 19,753) 


William Charles Martin, Ed.D. 
George Peabody College for Teachers, 1956 


Major Professor: C. B. Hunt, Jr. 


The purposes of this study were as follows: (1) to trace 
the development of the Texas Association of Music 
Schools; (2) to make a critical analysis of the actions of 
this organization in relation to the curricular modifications 
that member institutions have made since 1945; and (3) to 
make recommendations that would benefit both the Associ- 
ation and its members. 


Findings of the Study 


The idea for the establishment of the Texas Association 
of Music Schools germinated at a meeting of the Com- 
mission of Fine Arts appointed by the Texas Association 
of Colleges in 1937. The members of the Commission 
were well aware of the wide variation in the music courses 
offered by the colleges of Texas. It was recognized at this 
meeting that there was a need for an organization in which 
the heads of music departments and deans of schools of 
music could meet, discuss, and work out their problems, 
The formation of such an organization was again discussed 
at a meeting of the Texas Music Teachers Association in 
June of 1938. It was at this meeting that definite plans 
were formulated for the founding of the Texas Association 
of Music Schools. The first meeting was held in Dallas on 
November 25, 1938. 
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During the early years the Association dealt primarily 
with its own organizational problems, There was very 
little activity within this organization during the years of 
World War II. Since 1945 the Texas Association of Music 
Schools has become a strong educational force in Texas, 
This organization has devoted most of its attention to the 
standardization of the music curricula of its member in- 
stitutions. Definite minimum standards were adopted by 
the Association. All member institutions were visited and 
evaluated by a member of the Curriculum Committee to 
make certain that all schools were meeting the minimum 
requirements, 

The standardization of the music curricula has helped 
the junior colleges more than any other group of members, 
Credits awarded by these colleges are more readily trans- 
ferred to senior institutions than they were before this 
Association began its curricular studies, The physical fa- 
cilities at both junior and senior institutions have been 
improved as a result of the examinations by the Curricu- 
lum Committee. After an examination by the Texas As- 
sociation of Music Schools any deficiencies in such things 
as library books, phonograph records, band, orchestra 
instruments, pianos, etc., were generally improved. 

The music curricula in all of the colleges have been 
standardized to an extent that is beneficial to all con- 
cerned, The minimum standards adopted by the Associ- 
ation allowed a great amount of freedom for the individual 
institution in planning its offerings in music. 

The number of courses offered in music has increased 
as a result of the actions of the Texas Association of 
Music Schools. The increase is particularly noticeable in 
the music theory and music literature courses, Through 
this program of curricular studies the Texas Association 
of Music Schools is largely responsible for the raising of 
standards in music instruction, The thirteen music de- 
partment chairmen interviewed by this writer agreed that 
standards in applied music had been upgraded as a result 
of membership in this organization. 

The Texas Association of Music Schools has provided 
strong leadership for the colleges and universities of 
Texas, 201 pages. $2.65. Mic 57-593 


THE MAN WITH A HOE, 
CANTATA FOR CHORUS AND ORCHESTRA 


(Publication No. 18,562) 
Lloyd Ultan, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Philip T. Bezanson 


The work to be discussed herein has been under formu- 
lative consideration for more than five years. It is, con- 
sequently, not the product of a fleeting emotional impulse 
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but rather that of a carefully considered, gradually de- 
veloped empathy with the message Mr. Markham has 
sought to convey in his poem, The Man With A Hoe, which 
has served as the text for this composition, 

Although no analytical process can convey the true 
musical meaning or emotional impact of a composition, a 
few remarks along these lines might serve to elucidate 
some of the compositional thought processes which guided 
the composer’s conceptual development of the work. 

There are five stanzas in Mr. Markham’s poem, The 
first two are combined to serve as the text for the first 
movement of the cantata. This movement opens with a 
heralding theme which serves as the nucleus for the deri- 
vation of practically all significant themes which ensue, 

G minor is the predominating tonality in this through- 
composed movement, 

The second movement is in a simple tripartite form 
and may be coupled with the first movement in that it 
serves to relieve the climactic tension level demanded by 
but intentionally never quite attained in the earlier move- 
ment. The predominating tonality is B-flat and the ma- 
terial is almost entirely derived from the first movement. 

Movement number three serves as a contrast to its ad- 
jacent two movements and is probably the most independ- 
ent of the four. There are two Significant motivic re- 
lationships between this movement and the two which 
preceded it. They may be found in the soprano solo which 
opens the movement and the tenor solo which brings it to a 
close. The texture is quite thin and the largest portion of 
this through-composed movement is devoted to the so- 
prano and tenor solos. The third stanza of the poem 
serves as the text for this movement, 

The concluding movement begins with a rather ex- 
tensive orchestral introduction which presents much of the 
material of the preceding three movements, It is alsoa 
through-composed movement but includes one significant 
return of the material from the first movement which 
helps to unify the entire work for the listener. Seven 
measures before rehearsal letter “L” a clarinet solo pre- 
sents a slightly varied form of the heralding theme which 
is presented at the very beginning of the cantata. Three 
measures after rehearsal letter *M”, that theme is pre- 
sented in its original form in the male voices and serves 
as the beginning of the concluding section of the work. As 
the poem concludes with a question, the composer has at- 
tempted to musically present a similar sensation by means 
of an implied reinterpretation of the tonic key, G minor, 
as a dominant of its own subdominant area. The conclud- 
ing two stanzas of the poem serve as the text for this 
fourth movement and the tonal structure is strongly domi- 
nated by G minor. 

In conclusion, the composer wishes to express a firm 
confirmation of the fact that this work has been tonally 
conceived and is generative in structure. A true ex- 
pression of the content of the text has been the only guide 
to the formal structure and choice of musical materials 
presented. 177 pages. $2.35. Mic 57-594 
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INVESTIGATION OF THE BIOLOGICAL ACTIVITY 
OF PORPHIN DERIVATIVES 


(Publication No. 17,356) 


Robert Ryan Berueffy, Ph.D. 
The University of Nebraska, 1956 


Advisor: A. R, McIntyre 


This study deals with the physical and chemical 
methods of isolating and identifying some important de- 
rivatives of chlorophyll, and the assay of the cardiotropic 
activity of these derivatives on the amphibian heart. 
Modifications of some of the known preparative techniques 
are described, and a new application of radial paper chro- 
matography in the separation and identification of the de- 
rivatives is presented, Spectral absorption curves in the 
visible range of the chromatographically homogeneous de- 
rivatives are included, 

The cardiotropic activity of the pure compounds was 
determined by perfusion of the isolated amphibian heart 
with an ionically unbalanced solution containing the de- 
rivatives in increasing concentration, From the data thus 
obtained dose-response curves of the inotropic and 
chronotropic effects were constructed. Marked stimu- 
lation of the amphibian heart was observed with very low 
concentrations of the derivatives. One derivative, rhodo- 
chlorin, increased the amplitude of ventricular contraction 
in a concentration as low as 10~’ molar. In general, the 
derivatives increase the ventricular stroke amplitude, and 
decrease slightly the heart rate, thus exhibiting a 
digitalis-like activity. 

Certain correlations between chemical structure and 
biological activity were established. The increase in ven- 
tricular contraction of the heart produced by the deriva- 
tives is inversely proportional to the number of carbon 
atoms in the group at the nuclear gamma position. Thus, 
as this group varies in number of carbon atoms from one 
to three, the activities of the compounds are found to be 
approximately in the ratio of three, two, and one, It was 
further demonstrated that the presence of a formyl group 
on carbon 3 of the nucleus, as found in the case of the de- 
rivatives of chlorophyll b, does not significantly alter the 
cardiotropic activity. | 166 pages. $2.20. Mic 57-595 


THE PHARMACOGNOSY OF UTAH PINYON PINES 
(Publication No, 18,711) 
Franklin Ruggles Cole, Ph.D. 
University of Utah, 1956 


Chairman: L, David Hiner 


The purpose of this research was to determine whether 
sufficient volatile oil could be obtained from Utah pinyon 
pines to be of commercial value as an agent for perfuming 
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pharmaceutical and cosmetic preparations, to determine 
the physical and organoleptic properties of such oils, to 
ascertain the best season for the collection of plant ma- 
terial for extraction of oil and to develop a method for 
large scale extraction. 

During the collection of plants for extraction, it was 
noted that in addition to the typical Pinus edulis with two- 
needle fascicles and P. monophylla with its single needle, 
a third form was seen that exhibited both needle types on 
the same tree. This form was believed to be a hybrid be- 
tween P, edulis and P. monophylla. In order to test this 
hypothesis, transverse sections of needles from the three 
forms were cut and the number of resin ducts counted. 
There was no Significant difference in mean resin duct 
numbers at the .05 level of probability for the three forms 
collected near Sabie Mountain, in Utah. This indicated 
that the collections were made in an ecotone and that hy- 
bridization appeared to have occurred, P. edulis and P. 
monophylla collected about 125 miles either side of the 
ecotone were found to have mean resin duct numbers sig- 
nificantly different from each other and from those of the 
Sabie Mountain pinyons. Thus, three distinct populations 
of pinyons exist in the area. 

Plant material collected in November, 1955 and March 
and May, 1956 was assayed by the N. F. X method for 
volatile oils. It was found that the oil content was in- 
versely proportional to the moisture content. The oil con- 
tents of the November and May collections were very 
similar, whereas a lower oil content was obtained from 
the branches collected in March. The mean oil content for 
all seasons was found to be approximately 0.5 per cent. 
During the dry seasons (from the November and May col- 
lections) the mean oil content was 0.7 per cent. Thus, it 
was concluded that the pinyon branches should be collected 
during the dry seasons of the year, i.e. from May to No- 
vember. It was found that grinding the pinyon pine prior 
to assay increased the yield of volatile oil. Thus, 50 per 
cent more oil was extracted from ground boughts than 
from those which were not. *Curing” by drying the 
branches in air for six weeks appeared to have no effect 
on the yield of oil. 

For large scale extraction a Lloyd extractor equipped 
with an automatic oil trap and cohobation device was em- 
ployed. Hydrodistillation proved to be a most satisfactory 
method. The oil was purified by redistillation in an all 
glass apparatus and subsequently dried with anhydrous 
sodium sulfate. 

The ranges for the physical constants determined were 
as follows: specific gravity from 0.8488 to 0.8625; optical 
rotation from -46.63° to + 85.1°; and refractive index from 
1.4615 to 1.4710. The oils were soluble in 1 or more 
volumes of alcohol and devoid of non-volatile residue. 
They were clear to pale-straw color, and had a pleasantly 
pinaceous odor and an acrid taste. Storage for several 
months had no noticable effect on the color, odor, or taste 
of the oils. Camphor and Soap Liniment and an after- 
shave lotion were made and perfumed with pinyon oil. The 
liniment became terebinthinate on standing, whereas the 
lotion retained its refreshing odor for at least six weeks 
at room temperature. 
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It was estimated that an average acre of pinyon-juniper 
forest in Utah could yield better than 60 gallons of pinyon 
oil. This suggests that, pending further study of the po- 
tential market and production costs of the oil, it might not 
be overoptimistic to hope that a new industry could be de- 
veloped in Utah. 71 pages. $1.50. Mic 57-596 


THE PHARMACOLOGY OF TETRAMINE 
(TETRAMETHYLENEDISULFOTETRAMINE) 


(Publication No. 19,171) 


Albert Russell Haskell, Ph.D. 
The University of Florida, 1956 


The convulsive properties of tetramethylenedisulfo- 
tetramine (Tetramine) have been recognized since it was 
first synthesized. More recently its property as a rodent 
repellent has come to be recognized. 

In order that the repellent properties of this substance 
might be put to use without the concommittant danger of 
poisoning in the individuals associated with the work, a 
study of the general pharmacological properties of Tetra- 
mine was carried out with the hope that this knowledge 
would lead to the discovery of a suitable antidote. 

To this end the effect of various doses of Tetramine on 
the blood pressure, respiration, spleen, kidney, stomach, 
small intestine, and bladder were studied in the anesthe- 
tized, intact dog, the spinal dog, and the spinal cat; pe- 
ripheral nervous activity was studied in the isolated sciatic 
nerve-gastrocnemius muscle preparation of the frog, and 
the sciatic nerve-achilles tendon preparation of the white 
rat; location of convulsive action studies were conducted 
in frogs with variously placed lesions of the central nerv- 
ous system, in decerebrate cats, and in spinal dogs. 

By application of the facts gained through the study of 
the pharmacology of Tetramine, antidotes were selected 
from the various classes of anticonvulsant agents which 
gave promise of activity against this new convulsive drug. 
These anticonvulsants were tested for their ability to pro- 
long the onset time of clonic convulsions, the onset time of 
the tonic extensor component of the advanced convulsion, 
and the time of death, following the administration of 1.5 
LD,, of Tetramine in aqueous solution. 

Tetramine demonstrated no activity on the visceral 
organs tested or on the myoneural junction, peripheral 
nerve, or muscle proper. The convulsive property was 
demonstrable in all animals in which the brain stem was 
intact, and was not demonstrable in spinal animals. 

Of the fourteen antidotes tested, Flexin, Milontin, Phe- 
nurone, and phenobarbital showed promise of sufficient 
activity to warrant further examination. Of these com- 
pounds, administered singly and in combination, pheno- 
barbital alone demonstrated the ability to overcome the 
clonic spasms of Tetramine and prevent death of the ani- 
mal without producing severe depression. 

It is concluded that the convulsive activity of Tetramine 
is located in the brain stem and that the compound has no 
activity on the peripheral somatic nervous system or the 
autonomic nervous system. 

It is further concluded that, among the antidotes tested, 
only phenobarbital has a ratio of anticonvulsant activity to 
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depressant activity sufficient to warrant its application to 
Clinical cases of poisoning with Tetramine. 


83 pages. $1.50. Mic 57-597 


THE EFFECT OF DISULFIRAM ON THE ACTIONS 
AND METABOLISM OF PARALDEHYDE 


(Publication No, 18,998) 


Moreno Lavon Keplinger, Ph.D. 
Northwestern University, 1956 


Paraldehyde is a volatile polymer of three molecules of 
acetaldehyde which depresses the central nervous system 
to produce sleep. Most of this compound is destroyed in 
the body, but about twenty-five per cent is excreted in the 
expired air and in the urine. It is presumed that paralde- 
hyde is depolymerized in the body to acetaldehyde, which 
is then oxidized. If the depolymerization is an equilibrium 
process, then interference with the removal of acetaldehyde 
should delay the disappearance of paraldehyde from the 
tissues and, in turn, prolong its action. Acetaldehyde is 
oxidized by several different enzymes--acetaldehyde de- 
hydrogenase, aldehyde oxidase, and xanthine oxidase. Di- 
sulfiram (tetraethylthiuram disulfide or Antabuse) is a 
compound which inhibits the activity of these enzymes and 
results in the inhibition of acetaldehyde removal. These 
studies were undertaken, therefore, to determine the ef- 
fects of Antabuse on the actions and fate of paraldehyde. 

Antabuse administration prolonged the duration of sleep 
in both mice and dogs following paraldehyde injection, but 
did not increase the toxicity of paraldehyde (LD,, in mice). 

In addition to the fact that Antabuse may delay the me- 
tabolism of paraldehyde, it has some depressant proper- 
ties itself: therefore, it could have an additive effect to 
that of paraldehyde. Consequently, blood samples from the 
dog were analyzed for both paraldehyde and acetaldehyde. 

Antabuse retarded the rate of disappearance of both 
paraldehyde and acetaldehyde from the blood. The blood 
concentrations of acetaldehyde were higher in the Antabuse 
treated than in the normal dogs. The fact that the rate of 
paraldehyde metabolism was retarded and the acetaldehyde 
blood levels were higher indicated that the rate of the de- 
polymerization depends upon the acetaldehyde level. If 
such were the case, the accumulation of acetaldehyde from 
some other source, such as by an intravenous infusion of 
this compound, should also delay the depolymerization of 
paraldehyde. This was found to be true. 

The blood levels of paraldehyde at which the Antabuse 
treated dogs awakened were not different from those of the 
controls, Therefore, it is presumed that the prolonged 
sleeping time is simply a reflection of the prolonged par- 
aldehyde persistence in the blood (and tissues). 

In summary, Antabuse does not increase the toxicity of 
paraldehyde, but prolongs the duration of action of paralde- 
hyde by indirectly retarding the rate of metabolism of this 
compound, 123 pages. $1.65. Mic 57-598 
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PRAGMATISM IN RECENT NON-PRAGMATIC SYSTEMS: 
SANTAYANA, BERGSON, WHITEHEAD 


(Publication No. 19,461) 


Robert Edward Frye, Ph.D. 
Indiana University, 1956 


Pragmatic philosophy has usually included a theory of 
the nature and function of intelligence and a theory of 
truth. Of these two concepts the former has been chosen 
for primary consideration in the present study. If thought 
is absorbed in the task of subduing the relevant environ- 
ment, unlike imagination, it will not be addressed to any- 
thing and everything or to reality as a whole. The philoso- 
pher must examine the pragmatic account of reason with 
care, since it involves the denial of speculative philosophy. 

Santayana, Bergson, and Whitehead each recognizes 
pragmatic reason as one of the functions of the mind. 
However, each philosopher admits another mental di- 
mension. Thus Santayana chides the pragmatists for 
allowing their excessive interest in fact to obscure those 
realities open to sheer contemplation. Nevertheless, 
Santayana has reared the spiritual life upon an unbending 
materialistic account of nature. Spirit wonderfully en- 
riches human life, but directed exclusively upon eternal 
essences, has no notion of existence. The specter of 
solipsism is avoided by recourse to “animal faith,” which 
is given the role of suggesting and justifying the presence 
of an external world. There must be a material world ex- 
hibiting structure indispensable to the possibility of ac- 
tion, for action is a fact. It is not clear, however, what 
compulsion the grounds of action can exert over the de- 
terminations of matter. The appeal is to reason, not to 
action. Action does not require for the attainment of its 
goals the satisfaction of a consistent and coherent world- 
view grounding its possibility. 

Bergson’s aim is to discredit the world-view which de- 
nies the reality of freedom and creation, by showing that it 
is occupied not with reality at all, but its practical equiva- 
lent immobilized and disarticulated for the sake of action. 
Unlike the full-blooded pragmatist, Bergson does not con- 
demn speculative philosophy. His aim is to safeguard 
speculation by silencing the meddling intellect in perpetual 
Captivity. A pragmatic account of perception extended to 
the intellect makes clear that its function is not to under- 
stand the inner nature of things. Attitudes formed in the 
heat of action, there legitimate, when carried into specu- 
lation give rise to a mechanistic world-view. The problem 
of metaphysics is to transcend the outlook of pragmatic 
reason. This Bergson does by disassociating reason from 
the intuititive powers of the mind. In consequence, he is 
forced to omit from his account of reality all reference to 
intelligence. Creative activity is blind. Moreover, he 
Cannot consistently appeal to reason as a source of disci- 
pline in his own speculative work. Finally, he is driven to 
Speak of the intellect’s simplification of reality as mere 
distortion. 

Whitehead adds the speculative function of reason to the 
pragmatic account of his predecessors. Speculative 


PHILOSOPHY 





377 


reason combines transcendence with orderliness. Intu- 
ition, contrary to what Bergson taught, is itself a form of 
reason. Whitehead’s considerable extension and control of 
pragmatic doctrines permits him to accept Bergson’s ap- 
peal to experience, while weaving it into a theory of reality 
satisfying the fundamental claims of reason. 

168 pages. $2.20. Mic 57-599 


THE PHILOSOPHY OF ART OF SAMUEL ALEXANDER 
(Publication No. 19,844) 


George William Linden, Ph.D. 
University of Illinois, 1956 


This work attempts, for the first time, to present a 
systematic exposition of the philosophy of art of Samuel 
Alexander (1859-1938), based on all of his philosophic 
writings, and evaluated in the light of their positive contri- 
butions to the field of aesthetics. 

Alexander held that the creation of fine art is the cre- 
ation of beauty. Beauty is the objective satisfaction of an 
impulse to construction for its own sake. Beauty is char- 
acterized by disinterestedness, illusion, significant form, 
unity in variety, and concrete individuality. The pro- 
duction of beautiful objects is a process. Two types of 
images are involved in aesthetic production, images of the 
subject matter and images of the product. Alexander 
maintains that images of the subject matter may precede 
the construction of a public object, but that images of the 
product do not. He argues that the artist has no prevision 
of the outcome of his creative activity. 

Alexander’s discussion of the material, formal, ex- 
pressive and functional dimensions of the public object are 
examined and it is discovered that Alexander is a formal- 
ist in aesthetics. An exposition is presented of 
Alexander’s distinctions between beauty and greatness, 
poetry and prose, tragedy and comedy, beauty and the ugly, 
beauty and the sublime, and the classical and the romantic. 
Alexander asserts that beauty is objective in that it is 
sharable but that it is dependent upon an observer. He 
identifies appreciation and creation. 

Several inherent difficulties are pointed out in 
Alexander’s doctrine of a specific aesthetic impulse. It is 
argued that beauty is no more mind-dependent than sec- 
ondary qualities and that Alexander is mistaken in identi- 
fying creating and appreciation. Alexander’s coherence 
theory of emergent value is found to be limited. 
Alexander’s exposition of the relation between art and 
society is found deficient. Several semantic difficulties 
are Clarified. 

It is maintained that Alexander’s description of the 
creative process is among his most significant contri- 
bution to the field of aesthetics. 

172 pages. $2.25. Mic 57-600 
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PHILOSOPHY AND THE ART OF POETRY: 
A SURVEY OF SOME CONTEMPORARY RELATIONS 
AMONG POETIC CRITICISM, 
PHILOSOPHY AND POETRY 


(Publication No. 16,911) 


Victorino Tejera, Ph.D. 
Columbia University, 1956 


This is a dissertation on “some contemporary relations 
between poetic criticism, philosophy and poetry.” By “the 
art of poetry” is meant poetics but the term is also used 
as a reminder that poetry is an art and a form of experi- 
ence. The term “philosophy” is allowed to bear its 
customary usages so far as the survey is of activities that 
will be viewed in the light of history. But several mean- 
ings are distinguished, some of them overlapping, thus: 
(1) The set of assumptions underlying a man’s activities. 
(2) The task of bringing such assumptions to light, both as 
they are an individual’s or a group’s, or an era’s. (3) A 
“world-view.” (4) A set of unstated positions assumed in 
the practice of criticism. (5) A stated position assumed 
for purposes of deducing a theory of criticism. (6) A 
systematic position from which is deduced, or consistent 
with, a poetics or its application. (7) “Foundational” 
studies. (8) Coenoscopy, as defined by Peirce. (9) A 
method. (10) An activity the aim of which is to achieve a 
formulation of the vital problems of a group in the clear- 
est, most comprehensive and fruitful terms made availa- 
ble by the ongoing process of inquiry (both as an art and 
as a science) into diverse areas of human experience. 

The notion of philosophy which this study partially applies 
is contained in (2), (7), (8), (9) and (10). 

Exhibition is made in Chapter I of some conceptions of 
the relation of criticism and philosophy, viz: that the 
practice of criticism requires no knowledge of philosophy; 
that literature affords criticism opportunity for philosophi- 
cal generalization; that criticism should be completed by 
some given ethical or theological position; that the skills 








a. 


and methods of “literary psychology” applied either to 
literature or human relationships, by contextualizing the 
former in terms of the latter, generate a kind of criticism 
that is both interpretative and categoric; a conception of 
criticism that invites the fullest “consciousness” but does 
not state how it may be achieved. 

Chapter II examines “pluralism” in theory of criticism 
and in literary history as well as in a foundational study of 
aesthetics. In the first two it is shown to be only a con- 
venient form of relativism. In the last, a preliminary ex- 
amination of aesthetic doctrines on the way to an isolation 
of the subject-matter of aesthetics chat shall not exclude a 
plurality of aesthetic values. 

In Chapter III an alternative is suggested to the history 
of criticism as a mere ennumeration of poetic doctrines by 
developing the notion of the historico-critical function of 
philosophy, and of intellectual history as the recontextual- 
ization of man’s cultural productions. An example of a 
criticism that implicitly works within this notion is de- 
scribed. Mannheim’s notion of the place of art in histori- 
ography is examined. Next follows a partial statement of 
possible relations between criticism and poetry, and 
theory. The possibility of philosophical criticism is ex- 
plored. 

Chapter IV is a statement and critique of the work of 
I, A. Richards, in its foundational aspect, as a basis for 
poetics. 

The possibility of criticism is further explored in 
Chapter V with reference to the poetics of Empson and 
Winters and the aesthetics of John Dewey; and with refer- 
ence to the problem of emotion and intelligence as oper- 
ative factors in art and criticism. 

Chapter VI examines the philosophical poetics of 
Aristotle and the neo-Aristotelians of Chicago. 

Chapter VII develops in outline the view that a poetics 
today would be required to indicate its conception of the 
nature and methods of the inquiry, and asks what it means 
to inquire into a kind of experience. 

203 pages. $2.65. Mic 57-601 
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THE THEORY OF ADSORPTION OF GASES 
ON METALLIC SURFACES 


(Publication No. 19,298) 


Frederic Edward Bellas, Ph.D. 
The Pennsylvania State University, 1956 


The apparatus and procedure employed by J. K. 
Roberts in measuring the heats of chemisorption of hydro- 
gen on a tungsten surface are described. Experimental 
values for the heats of chemisorption are listed. Proper- 
ties of the chemisorption process such as the desorption 
temperature, and the presumed differences between 
chemisorption and physical adsorption are discussed. The 
problem to be undertaken by the dissertation is stated. 

The image approach is used to derive an expression 





for the heat of chemisorption of hydrogen on metal sur- 
faces. A hydrogen atom is located above a plane metal 
surface and images are set up within the metal. The total 
potential energy is found, and then checked to insure that 
the total force is obtainable from it. The perturbation 
terms of the total potential energy are retained, and a 
Taylor’s series expansion is made about the proton. The 
first five terms are retained. Following the methods of 
wave-mechanical perturbation theory, the terms are inte- 
grated over the ls state of the hydrogen atom and the theo- 
retical heat of chemisorption is obtained. To check upon 
this expression for the heat, the perturbation terms are 
integrated directly. The agreement is excellent, thus 
verifying the expression, in which the distance of the pro- 
ton from the surface enters parametrically. 

A self-consistent method is adopted where one picks 
out at random a reasonable value for the distance. Then 
the size of the perturbed spherical hydrogen atom is 
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found, and the atom stacked in billiard-ball-like fashion on 
the surface. If the distance from the proton of the en- 
larged hydrogen atom to the plane tangent to the peaks of 
the Smoluchowski equilibrium surface is the same distance 
initially selected, this distance is used in the heat of 
chemisorption expression. In this manner distances are 
picked for tungsten and other metals, and excellent agree- 
ment between the theoretical and observed heats of chemi- 
sorption of hydrogen on these metals is found, 

The next section explains the reduction in the heat of 
chemisorption when the tungsten surface is covered with 
adsorbed atoms due to interactions between the atoms, 
which are pictured as induced dipoles. The average sepa- 
rations of charge in the dipole for heats of chemisorption 
corresponding to the bare and covered surfaces are found. 
An adsorbed dipole haveing the latter separation of charge 
and its image in the metal is placed next to another dipole, 
and the interaction is calculated. Locating other dipoles 
(and their images) at the interstitial positions of the tung- 
sten lattice, this expression is summed over one-hundred 
and ten nearest neighbors. The remaining atoms are re- 
placed by equivalent continuous charge distributions, their 
effect is integrated, and added to that from the direct 
summing. From a plot of this energy versus average 
separation of charge it is found that the energy accounts 
accurately for the decrease in the observed heat of chemi- 
sorption between the bare and covered surfaces. 

The adsorption problem of helium is taken up. The ex- 
pression for the heat of physical adsorption is obtained, 
and application made to helium adsorption on a nickel sur- 
face. Good agreement exists between the theoretical and 
experimental values. This illustrates that physical or van 
der Waal’s adsorption is of the same nature as chemi- 
sorption, 


VITA 


Frederic Edward Bellas was born in Edwardsville, 
Pennsylvania on June 1, 1929. He attended the public 
schools of Edwardsville and graduated from high school, 
1947, 

He was awarded the B. S. degree in physics in 1951, 
the M. S. degree in physics in 1953, and the Ph.D. degree 
in physics in 1956 by The Pennsylvania State University. 

92 pages. $1.50. Mic 57-602 


A MODELLING STUDY OF HIGH-SPEED IMPACT 
(Publication No. 18,698) 


Wallace Gordon Clay, Ph.D. 
University of Utah, 1956 


Chairmen: Dr. William S,. Partridge and 
Dr. Leon B, Lindord 


An investigation of wax-to-wax impact is presented in 
an attempt to “model” high-speed impact of metal into 
metal, Wax is chosen as the modelling substance because 
of its comparatively low sonic velocity and the physical 
Similarity of wax craters to craters formed at the impact 
of metal into métal. 

The sonic velocity in wax is determined as a function 





of temperature; the work reported is made with the wax 
targets at a temperature of about 75° F, at which the sonic 
velocity in wax is approximately 0.7 km/sec. 

A method of accelerating wax pellets by means of labo- 
ratory guns is given; also, use is made of the static charge 
on wax pellets in some of the velocity measurements. 

The penentration of the impacting pellet is found to vary 
linearly with the cube root of the pellet mass and the pellet 
velocity to velocities in excess of twice the sonic velocity 
in the wax target. The crater area varies directly as the 
pellet area and the velocity, both below and above the sonic 
velocity, but there is a marked increase in the constant of 
proportionality above the sonic velocity. The volume of the 
crater per unit energy of the pellet is discussed, and it is 
found that in wax this characteristic is not independent of 
velocity. Values of volume per unit energy range over 
1.5-4.0 x 107° m*/joule, over the velocity range zero to 
2 km/sec. 

Experiments are described which throw some light on 
the mechanisms of cratering. It is observed that a large 
part of the crater volume is created by deformation of the 
target material and that only a small part is due to ejection 
of target material. There is an apparent cavitation in the 
target material surrounding the crater, probably caused 
by a shock wave created by the impact. 

A comparison of features of wax craters with metal 
craters indicates validity of the wax model. 

39 pages. $1.50. Mic 57-603 


VIBRATIONAL SPECTRA OF COMPOUNDS 
IN THE GASEOUS STATE 


(Publication No. 19,493) 


Charles William Gullikson, Ph.D. 
The University of Oklahoma, 1957 


Major Professor: J. Rud Nielsen 


Since selection rules and band contours can usually be 
predicted only for non-interacting molecules, it is desira- 
ble to obtain the vibrational spectra of compounds in the 
gaseous state. However, the low densities of gases make 
it very difficult to obtain their Raman spectra by ordinary 
experimental methods. The purpose of the present work 
has been to develop an efficient Raman irradiation appara- 
tus for gases and to obtain the Raman and infrared spectra 
of selected compounds in the gaseous state. 

Following an optical design given by Welsh, et al.,* a 
multiple-reflection Raman tube for gases has been de- 
signed and constructed. The illuminated section is 100 cm 
in length and has a diameter of 6 cm. Two 1500 watt Hg 
lamps are used as sources of excitation. It is estimated 
that the multiple reflections increase the intensity of the 
Raman scattered light entering the spectrograph by a 
factor of about 20. 

With the aid of this apparatus and a three-prism spec- 
trograph of reciprocal linear dispersion 15 A/mm, the 
Raman spectra of the following compounds in the gaseous 
state at room temperature were obtained: vinyl chloride, 
vinyl bromide, trifluoroacetonitrile, dimethyl ether, sul- 
phur hexafluoride, 1-fluoro-1-chlorethylene, 1,1-difluoro- 
bromoethylene and ethylene oxide. In addition, the 
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infrared absorption spectra were obtained for the gases 
vinyl chloride, vinyl bromide and trifluoroacetonitrile, 
with the aid of a Perkin-Elmer Model 112 double-pass 
spectrometer equipped with prisms of LiF, NaCl and CsBr. 

The Raman and infrared spectra of vinyl chloride and 
vinyl bromide have been interpreted, and the following as- 
signments of fundamentals (in cm~) have been made: CH, 
= CHCl, species a’: 396, 720, 1030, 1280, 1369, 1609, 3030, 
3086 and 3121; species a”: 620, 896 and 941; CH, = CHBr, 
species a’: 344, 614, 1005, 1258, 1373, 1602, 3027, 3087 
and 3112; species a”: 582, 901 and 941. These assign- 
ments agree with those of previous workers,”»** except for 
the lowest a” fundamental of CH, = CHBr, which has pre- 
viously been taken to be 497 cm™ and except for small 
changes in the wave numbers. 

The entropy, the heat content function, the free energy 
function and the heat capacity have been calculated for 
vinyl chloride and vinyl bromide in the ideal gas state at 
One atmosphere pressure and over the temperature range 
273.16-500 °K. 

The eight fundamental vibrational frequencies of CF, CN 
have been assigned as follows; species a,: 520, approx. 
810, 1225 and 2273; species e: 187, 464, 624 and 1213 
cm™. The exact value of the a, fundamental near 810 cm™ 
is somewhat uncertain, since three Raman bands are found 
here, at 799, 809 and 818 cm™. They are interpreted as 
resulting from approximate coincidence of the combination 
187 + 624 = 811 (A,+ A, + E) with the a, fundamental, and 
Fermi resonance between the latter and the A, component 
of the combination. Also, in the Raman spectrum of CF,CN, 


1 


the e fundamental at 187 cm™ consists of a strong and fair- 


ly sharp zero branch surrounded by rotational wings. This 
is interpreted to mean that all of the Q branches of one set 
coincide. After completion of the present work, Edgell and 


Potter’ reported Raman data for liquid CF,CN at -100 °C 
and infrared data for gaseous CF,CN. They assign the 
fundamentals in agreement with the present work. 
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LOW ENERGY ELASTIC SCATTERING 
OF ELECTRONS BY ATOMIC HYDROGEN 


(Publication No. 18,056) 
Jacob M. Hammer, Ph.D. 
New York University, 1956 


Adviser: Benjamin Bederson 


An apparatus which utilizes a crossed-beam technique 
to measure electron-atom scattering cross-sections is de- 
scribed. The crossed-beam technique, in contrast to pre- 
viously employed static volume methods, is shown to be 
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capable of obtaining hitherto unavailable data on the elastic 
scattering cross-section between electrons and atoms 
which are normally bound in a molecule. 

Scattering cross-sections of molecular hydrogen, and 
of argon, for electrons in an energy range of from four to 
fourteen electron volts have been measured and are in good 
agreement with the results of earlier static volume experi- 
ments. Preliminary measurements on atomic hydrogen at 
electron energies of four, six, eight, and ten electron volts 
have been made and are compared with theoretical pre- 
dictions. 90 pages. $1.50. Mic 57-605 


MEASUREMENT OF DENSITIES AND PARTIAL 
SPECIFIC VOLUMES WITH THE MAGNETIC BALANCE 


(Publication No. 17,613) 


Charles William Hulburt, Ph.D. 
University of Virginia, 1956 


A new and valuable method of determining the inter- 
action between liquids and solid surfaces has been found 
while adapting the magnetic balance to use in the measure- 
ment of liquid densities and partial specific volumes. Ad- 
sorption of liquids on many surfaces appears to be much 
greater than expected. The buoyancy effect produced by a 
0.25 per cent sucrose solution on a sphere 1/16 inch in di- 
ameter is cancelled by the effect of the adsorbed sucrose 
on the surface. The effects of sucrose solutions on vari- 
ous metallic surfaces have been studied. The results show 
that over a certain range of sucrose concentration in most 
cases the amount of adsorbed sucrose is nearly constant, 
which would indicate a region where a monomolecular 
layer of a particularly stable configuration of sucrose has 
formed on the surface. This should provide an excellent 
means of determining surface roughness factors as well as 
a means of studying the problem of liquid adsorption on 
solid surfaces, 

The adsorption effects are of such magnitude (when 
supporting 1/16-inch spheres) that a serious error would 
be introduced in the determination of density. Sucrose 
shows a great affinity for all the metal surfaces studied: 
steel, gold, copper, and platinum. Paraffin coatings ap- 
plied to steel spheres appear to reduce the adsorption to a 
negligible value in sucrose solutions. Density measure- 
ments can only be made when the adsorption can be re- 
duced to a negligible factor. When this can be ac- 
complished, the balance can be used to detect the 
difference in density between solutions which differ by 0.1 
per cent by weight in the case of sucrose. It should be 
possible to obtain a still greater sensitivity. 

Measurement of densities and partial specific volumes 
of liquids required modification of the magnetic balance, 
as the study of gases permitted calibration of the instru- 
ment by means of the known buoyancy effect, whereas an- 
other means of calibration had to be found for the study of 
liquids. The calibration was obtained by introducing a set 
of Helmholtz coils such that the force which they apply to 
the supported object is a linear function of the current 
through them. A means of determining the position very 
accurately by means of a phototube signal has been intro- 
duced to assist in calibration. The actuating signal for the 
support circuit is obtained from the movement of the 
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image of the supported object, which decreases the light 
incident on the control photomultiplier, rather than from 
the light reflected off the supported object. A 180-degree 
phase inversion is required in the support circuit because 
of the inverted signal. The balance is more accurate as a 
result of the changes indicated above, because a change on 
the surface of the sphere will have little effect on the cir- 
cuit when the image of the sphere is utilized for control, 
whereas a change on the surface using reflected light for 
the signal would obviously give erroneous results. The 
Helmholtz system for calibration is more accurate and 
much more versatile than the calibration due to the buoy- 
ancy effect in gases. 

The balance as it is now set up provides an excellent 
means of studying adsorption of liquids on solid surfaces 
and should yield results with reasonable rapidity and great 
accuracy which were formerly difficult or impossible to 
obtain. 92 pages. $1.50. Mic 57-606 


THE HALL EFFECT IN BISMUTH AT HIGH 
MAGNETIC FIELDS AND LOW TEMPERATURES 


(Publication No. 18,738) 


Theodore Edward Leinhardt, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor Joseph M. Reynolds 


The low temperature Hall effect has been examined in a 
bismuth single crystal in fields up to 13.5 kilo-gauss. The 
phenomenon was Studied in the temperature range 1.3°K to 
4,2°K,. Measurements were made with the magnetic field 
parallel to the trigonal axis, parallel to a binary axis, and 
perpendicular to the trigonal and a binary axes. By inter- 
changing the function of the Hall voltage probes and the 
current probes, it was possible to obtain data at two probe 
orientations for each alignment of the field with respect to 
a crystalline axis. 

Oscillations were found in the Hall voltages and in the 
calculated Hall coefficients at each of the three field ori- 
entations. The interchanging of the probes had no effect 
upon the periods, phases, or amplitudes of the oscillations. 
Although the amplitudes of the oscillations show a strong 
temperature dependence, their periods and phases are in- 
dependent of this variable. With the field directed along 
the trogonal axis, the Hall coefficient contains a single 
oscillating term which is periodic in 1/H. The coefficient 
contains at least two and possibly more oscillating terms 
when the field is in the other orientations. The periods 
determined from data obtained with the field parallel to the 
trigonal axis and with the field parallel to a binary axis 
are in good agreement with those found previously in the 
oscillatory Hall effect and magneto-resistance of bismuth. 
Attempts to fit the amplitude of the oscillations to a de 
Haas - van Alphen type formula were unsuccessful. 

221 pages. $2.90. Mic 57-607 





THE SURFACE ENERGIES OF MONOVALENT METALS 
(Publication No. 17,621) 
Robert John McIntyre, Ph.D. 
University of Virginia, 1956 


A theoretical study of the surface energies of mono- 


valent metals is made using an approximate Fock type 
wave function. It is shown that for the alkali metals Li, 


Na and K, the surface energy differs only slightly from 
that of an ideal metal, jellium, of the same average elec- 
tron density. The contributions to the surface energy of 
the kinetic, electrostatic, exchange and correlation energy 
terms in Fock’s energy equation are examined individually. 
It is found that the contribution of the kinetic energy term 
is negative, in disagreement with previous treatments. 

The surface contribution of the electrostatic and exchange 
energies are calculated and that of the correlation energy 
is estimated by a statistical application of Wigner’s corre- 
lation energy formula near the surface. The surface ener- 
gies of Li, Na and K are calculated to be (correlation not 
included) -122, -51 and -61 ergs/cm’ respectively, to be 
compared with experimentally observed values of 398, 191 
and 101 ergs/cm’*. It is suggested that the disagreement 
is a result of the failure of Wigner’s formula to describe 
properly the correlation energy density in the vicinity of 
the surface. 57 pages. $1.50. Mic 57-608 


THERMIONIC EMISSION, FIELD EMISSION, 
AND THE TRANSITION REGION 


(Publication No. 19,313) 


Edward Murphy, Ph.D. 
The Pennsylvania State University, 1956 


The theories of thermionic and field emission of elec- 
trons from metals are very well understood on the basis of 
the established model: the Fermi-Dirac distribution for 
the free electrons in the metal and the classical image 
force barrier at the surface. However, the two types of 
emission have usually been studied separately by first 
specifying the range of the parameters, for example, low 
fields and high temperatures, or high fields and low tem- 
peratures, and then constructing the appropriate ex- 
pression for the current. In this way, expressicns for the 
emitted current are set up that apply over restricted 
ranges of the parameters, 

In the investigations described here, a general ex- 
pression for the current emitted from a metal, as a func- 
tion of temperature, field, and work function, that applies 
over the whole range of the parameters, has been set up in 
the form of a definite integral. The form of the integrand 
Suggests approximate evaluation techniques; these corre- 
spond to various types of emission. The well-known for- 
mulas for thermionic and field emission come out as limit- 
ing cases. Extensions of the Richardson-Schottky and 
Fowler-Nordheim formulas are developed and the regions 
of temperature and field for which the extended formulas 
are valid are determined, Also, an expression for the cur- 
rent in a narrow intermediate region is developed. 
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Roughly, fields from 0 to 10° volts/cm and temperatures 
from 0 to 3000 K are considered, although not all of this 
range is at present experimentally accessible. 


VITA 


Edward Murphy received the Bachelor of Science de- 
gree from The University of Rhode Island in June, 1950. 
He began his graduate work at The University of Wisconsin 
in September, 1951, and received the Master of Science 
degree in physics, in January, 1953. He continued his 
graduate studies at The Pennsylvania State University and 
completed the work for a Doctor of Philosophy degree in 
June, 1956. In his final year of graduate study he was a 
National Science Foundation Fellow. 

56 pages. $1.50. Mic 57-609 


CRYSTAL STRUCTURE OF THE MINERAL DICKITE 
(Publication No, 19,314) 


Robert Everest Newnham, Ph.D. 
The Pennsylvania State University, 1956 


The crystal structure of dickite, one of the kaolin clay 
minerals, has been determined using single-crystal X-ray 
diffraction techniques. Dickite is monoclinic, C% - Cc, 
with four structural units of Al,Si,O.(OH), in a unit cell of 
dimensions a = 5.15, b = 8.95, c = 14.42A, B = 96°48’. The 
stacking sequence of the two kaolin layers within the cell 
was deduced from Weissenberg data by trial and error 
using the ‘molecular structure factor method.’ The 
atomic coordinates of the trial structure giving the best 
agreement with experiment are listed in Table 1A. Refine- 
ment of the coordinates was carried out on X-RAC using 
projections on (100) and (010); the R-factor for the final 
structure (Table 1B) was 0.157. 


Table 1. Atomic coordinates. 


Atom A. Trial Structure B. Refined Structure 











x y Z x y Z 
O,  .000 .250 .000 -.039 .242 -.009 
O, .250 .500 .000 263 .459 .001 
O; .750 .500 .000 .773 .509 ~=.001 
O, .050 .417 .153 .088 .383 .152 
O; .550 .583 .153 6528 .582 .157 
(OH), 0550 .250 .153 588 .276 .157 
(OH), .265 .250 .306 270 .264 .302 
(OH); .765 .417 .306 .770 .407 .299 
(OH). .265 .583 .306 305 .584 .300 
Si, .014 .417 .042 005 .402 ° .041 
Si. 514 .583 .042 505 .580 .040 
Al, 907 .250 .229 918 .250 .233 
Al, .407 .417 .229 418 .419 .232 


The refined structure, which is in accord with most of 
Pauling’s original suggestions regarding layer silicates, 
gives evidence of interlayer hydroxyl bonds between paired 
oxygen atoms. The slight misfit between the silica and 
gibbsite sheets of the ideal kaolin arrangement is shown to 
result in compression of the ‘oversized’ silica network 





through rotation of the Si-O tetrahedra along with a 
shortening of the shared octahedral edges in the alumina 
layer, The average metal-oxygen distances in the struc- 
ture are Si-O = 1.64 and Al-O = 1.94A, determined with a 
standard deviation of 0.04A. 
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Robert Everest Newnham was born on March 28, 1929 
at Amsterdam, New York. Upon graduation from Johns- 
town (New York) High School, he attended Hartwick College 
and in 1950 received a B.S. degree in mathematics. In 
1952 he received a M.S. degree in physics from Colorado 
A. and M. College. He then entered the Graduate School of 
The Pennsylvania State University and was awarded the de- 
gree of Doctor of Philosophy in 1956, He is a member of 
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NUCLEAR INDUCTION WITH SEPARATE REGIONS 
OF EXCITATION AND DETECTION 


(Publication No. 20,093) 


Christopher Sherman, Ph.D. 
Princeton University, 1955 


A nuclear induction experiment is described in which 
the nuclei containing sample is a liquid which flows down a 
tube, being excited in one coil and detected in a second coil 
placed some distance downstream from the first. In an ex- 
periment of this nature one may, by using a narrow enough 
flow tube reduce the contributions of external magnetic 
field inhomogeneities to the linewidth to a negligible value. 
At the end of the flow path the flow tube may be expanded 
to obtain a strong signal. Using this method linewidths of 
1 part in 10’ were obtained. This width is still determined 
by magnetic field inhomogeneities, and possible reasons 
why still narrower lines were not obtained are discussed. 

The method is also useful in measuring the average 
value of a magnetic field over an extended path in space, 
and the modifications necessary to accomplish this for a 
variety of conditions are discussed. 

Theory predicts that the lineshape as a function of fre- 
quency should consist of a sinusoidal oscillation multiplied 
by an envelope function whose shape is determined by the 
nature of the flow, by the external magnetic field, and by 
the properties of the detector. This prediction is verified, 
and a simplified theory of the shape of the envelope is 
given, 

In a strongly inhomogeneous field the envelope is asym- 
metric about its peak. An explanation of this behavior is 
given which by a proper choice of parameters reproduces 
theoretically the observed envelope shape. 
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MICROWAVE DETERMINATION 
OF HELIUM FINE STRUCTURE 


(Publication No. 19,941) 


Irwin Wieder, Ph.D. 
Stanford University, 1956 


The fine structure of the 2°P and 3°P states of ortho- 
helium is studied using previously developed microwave- 
optical techniques, Helium atoms in an external magnetic 
field are excited to °P levels by electron bombardment. 
These atoms decay to the metastable 2°S state in approxi- 
mately 107” seconds, emitting optical radiation. The radi- 
ation pattern depends upon the populations of the various 
sub-levels of the °P states. If the excited atoms are ir- 
radiated with an rf magnetic field of the proper frequency, 
the populations of the sub-levels are modified and the opti- 
cal radiation pattern is changed. 

Due to the presence of the external magnetic field, the 
various transitions occur at field dependent frequencies. 
Thus, it is possible to search for an rf absorption by ap- 
plying an rf magnetic field at a fixed frequency, varying 
the external magnetic field, and observing the intensity of 
optical radiation in a given direction. Standard modulation 
techniques are used, and resonances are displayed on a 
recorder, 

The center of a resonance is located and a simultane- 
ous observation of external magnetic field and frequency 
of applied rf is made. The theory of Zeeman effect is 
then used to calculate the fine structure. 

The results for the states studied are tabulated below: 

















Separation Measurement 

2° P,-2°P, 2291.72 + 0.52 Mc/sec 
3°P -3°P, 8113.78 F 0.30 Mc/sec 
3°P-3°P, 658.55 2 0.20 Mc/sec 
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PHYSICS, ELECTRONICS AND 
ELECTRICITY 


NOISE IN SEMICONDUCTOR MATERIALS 
AND DEVICES 


(Publication No. 18,966) 


Joseph Harold Bell, Ph.D. 
Northwestern University, 1956 


An investigation of several aspects of the noise phe- 
nomena observed in semiconductor materials and devices 
is described in this thesis. Principal emphasis was 
placed on the experimental determination of the probability 
distribution functions for the amplitude of the current 
fluctuations in a variety of semiconductor devices and on 
the effect of the ambient temperature upon the power 
spectral density of the noise developed in reversed-bias 
crystal diodes. As a result of this study, the following 
conclusions were reached, 





The audio-frequency components of the current fluctu- 
ations in semiconductor devices were found to be approxi- 
mately symmetric about their average value. Further- 
more, it was usually found that the amplitude probability 
distribution of the low-frequency noise was approximately 
gaussian. This noise generally had a “1/f type” power 
spectral density. There did not appear to be any signifi- 
cant correlation between the general character of the am- 
plitude probability distribution of *1/f type” noise and the 
bias current or the ambient temperature over the range of 
these variables investigated. The form factor of the noise 
calculated from the experimentally obtained amplitude 
probability distribution was usually equal to the value of 
1.25 expected for a gaussian distribution of amplitudes. A 
Significant deviation of the amplitude probability distri- 
bution from gaussian was obtained in a few cases, These 
cases corresponded to noise which had a *1/f* type” power 
spectral density. 

As a general rule, it was found that the power spectral 
density of the noise current generated in reversed-bias 
crystal diodes was describable by a “1/f type” law over a 
wide temperature range extending from above room tem- 
peratures down to 195 degrees Kelvin. No significant dif- 
ference was noted in the way the magnitude of the fre- 
quency components of the noise in the vicinity of 1 and 450 
kcps varied as a function of the temperature. Under con- 
ditions of constant reverse-bias voltage, it was found that 
the magnitude of the mean-Square noise current was 
closely correlated with the magnitude of the excess cur- 
rent observed in these units. This correlation indicates 
that both the noise and the excess current arise from a 
common source. The manner in which shot noise should 
be calculated in reversed-bias crystal diodes is dis- 
cussed. It was shown that all of the reverse current in a 
crystal diode is not effective in producing shot noise. 

152 pages. $2.00. Mic 57-613 


VERIFICATION OF THE EXISTENCE 
OF A SECONDARY IONIZATION MECHANISM 
AT HIGH PRESSURES 


(Publication No. 18,053) 


Dominick John DeBitetto, Ph.D. 
New York University, 1956 


Adviser: L.H. Fisher 


Pre-breakdown currents were measured in uniform 
fields in hydrogen and nitrogen in the range of pressure 
(p) times electrode (d) of 600 to 800 mm Hg x cm. Values 
of the first Townsend coefficient (@) reproducible to a few 
percent were obtained. Current-voltage measurements at 
constant values of pressure and electrode separation taken 
to within 0.05 percent of the sparking potential (V_) check 
the consistency of the measurements of the first Townsend 
coefficient. These current-voltage measurements es- 
tablish the existence of the second Townsend coefficient y 
in both gases for these large values of pd. The values of y 
are reproducible to within 20 percent and are not falsified 
by space charge. The values of y are about 10~ in both 
gases for a nickel cathode for the range of the ratio of 
field strength (E) to pressure studied. The measured 
values of a show that the primary multiplication at 
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breakdown is only about 1000 for both gases, and the ex- 
istence of y is necessary to account for total multipli- 
cations of 10° measured just below breakdown. The ex- 
cellent agreement of the measured values of y with those 
deduced from the measured values of V. indicates the va- 
lidity of the Townsend criterion for breakdown. The state 
of the cathode was varied by low pressure glowing and a 
cathode dependency of y and V. was demonstrated in both 
gases. A general correlation between y and the initial 
photoelectric current (I, ) was found in both gases, indicat- 
ing photoelectric action at the cathode to be at least a con- 
tributing y-mechanism, which is in agreement with time 
lag studies made in this laboratory. Space charge effects 
in hydrogen are shown to commence at values of I, of 
about 10 -*° amps. The empirical relation that a/p is a 
function of E/p was directly investigated over a wide range 
of pressures in both gases and found to be valid. 

Pre-breakdown currents were measured in oxygen, 
which has a large coefficient for, attachment (7), at values 
of pd up to 700 to detect the existence of y at the particu- 
lar value of E/p for which a = 7. This value was found to 
be 35 volts/cem/mm Hg, and the values of y obtained were 
about 0.10 and were reasonably consistent. Values of 
(a - n)/p were also measured at larger values of E/p. 

Self-sustained currents of about 10~’ to 10~ amps were 
obtained in hydrogen and nitrogen close to sparking. Ob- 
servation of the chamber revealed a diffuse glow associ- 
ated with the self-sustained currents, sometimes covering 
the anode and sometimes extending out into the entire gap 
volume. These self-sustained currents and glows preced- 
ing sparking were also observed in air and argon at values 
of pd of 600 and 1500 respectively. These observations 
are not only striking evidence of the Townsend buildup 
over the entire surface of the electrode at high pd values, 
but show that with adequate control of voltage, the first 
appearance of a luminous discharge at high pd is not the 
commonly supposed form of a filamentary spark, but is a 
glow. The appearance of a diffuse glow preceding the 
spark is believed to be a universal phenomenon in all 
gases, at least up to atmospheric pressure. 
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PERSISTENT INTERNAL POLARIZATION 
(Publication No. 18,061) 


Barnett Rosenberg, Ph.D. 
New York University, 1956 


Adviser: Hartmut P. Kallmann 


This thesis concerns experimental investigations of the 
persistent internal polarization effect. This polarization 
is produced in photoconductive, fluorescent substances of 
high dark resistance, by the action of various kinds of 
radiation in the presence of an applied d.c. field. Any 
radiation capable of producing mobile charges in the con- 
duction or valence bands of the crystal will create a 
polarization when the field is applied, or discharge the 
polarization in the absence of the field. The persistent 
polarization comes about by the displacement of the mo- 
bile charges by the field and their subsequent localization 
in traps. The major substances tested which exhibit this 
effect are (Zn:Cd)S and anthracene. 





iY 


The polarization persists for long periods of time if the 
sample is kept in the dark. The dark decay that occurs is 
due to the liberation of electrons from shallow traps by 
thermal activation. The decay follows the law: 


- t +a 
o{t) = of{t,) - C Log, (Fa) 
where o(t,) is the polarization charge density at time t 
and o{t) is its value at any later time t. 
The polarization process shows a build up in time to a 
final equilibrium value according to the following law: 


At) = Cmax, (1 - et/7) 


where T is the time constant of the process, It has been 
found that 7 is inversely proportional to the exciting light 
intensity: 

2 

I 


The value of the equilibrium polarization, 0,,,,, is di- 
rectly proportional to the polarizing voltage: 


f= 


0: ae or 


max, 


and shows a tendency to saturation with very large volt- 
ages. The magnitude of 0,,,,, for polarizing voltages 
around 100 volts is 2 x 10~™° coul/cm’*. The discharge of 
polarization under irradiation follows the same form of 
law as the build up process, 

The polarization is not a charge injection-ejection phe- 
nomena at the electrodes, nor a charge accumulation near 
the surfaces but is a true separation of charges and, at 
least, in powders, is uniformly distributed throughout the 
sample. The polarization occurs even if blocking elec- 
trodes are used to prevent any body current from flowing 
through the sample. 

It is believed that the persistent internal polarization 
phenomena can be understood in terms of the band model 
which has been developed to explain photoconductivity and 
fluorescence in these same substances, It is to be ex- 
pected, therefore, that there is an intimate relation be- 
tween these three phenomena, 

An elementary, electrostatic model is presented which 
quantitatively describes many of the experimental results. 
This polarization effect provides a sensitive, new method 
to detect and study energy storage in these crystals. 
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PHYSICS, NUCLEAR 
THE ANGULAR DISTRIBUTION OF ALPHA PARTICLES 
SCATTERED BY Ag, Cu, AND Al 
(Publication No. 19,406) 


Owen Harmon Gailar, Ph.D. 
Purdue University, 1956 


Major Professor: E, Bleuler 


The angular distribution of alpha particles elastically 
scattered by Ag, Cu, and Al, and inelastically scattered by 
Cu and Al are measured. Alpha particles from the Purdue 
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cyclotron are focused by a “strong focusing” quadrupole 
lens and enter a scattering chamber where they are colli- 
mated and scattered by various foils. Scattered particles 
are detected in a detection head attached to the lid of the 
chamber. The lid rotates so that the scattering angle can 
be changed. 

The detection head consists essentially of a thin pro- 
portional (dE/dx) counter and a scintillation crystal (E) 
counter, Fast coincidences are made between dE/dx and 
E pulses in order to make sure that measurements are 
made on the same particle, and to reduce background 
counts. Alpha particles are separated from other reaction 
products by coincidences between analyzed dE/dx pulses 
and fast coincidence pulses. The energies of the scattered 
alpha particles are analyzed and recorded by a 20-channel 
analyzer. The resolution of the system is such that alpha 
particles scattered from the first few closely spaced ex- 
cited states (inelastic scattering) cannot be separated from 
each other, but can be separated from those scattered by 
the ground state (elastic scattering). 


o(¢) 


a(¢%)R 
Rutherford cross section for elastic scattering, and the 


measured cross section alone for inelastic scattering are 
plotted as functions of the center of mass scattering angle 
gy. Agreement with the work done by Farwell and Wegner’, 
and by Wall, Rees, and Ford’ for scattering by Ag, and 
that done by Bleuler and Tendam*” for elastic scattering 
by Cu and Al is found, 

Interaction radii for Ag and Cu are calculated using the 
method of Blair’, and for Al by assuming scattering from 
a square potential well. The interaction can be written as 
R = (1.5 x A’/°+ 1,90) x 10°° cm. The error in R is 1.5% 
for Ag, 2.3% for Cu, and 1.4% for Al. 

The inelastic scattering data are compared to the 
theory of Hayakawa and Yoshida®*’, who predict that o(¢) 
should vary, for a 0*>2* transition, as [j,(qR)]*, where q 
is the absolute value of the change of wave number of the 
alpha particle during a collision. The comparison is not 
good because of the presence of alpha particles scattered 
from more than one excited state in the inelastic scatter- 
ing data, and because the transitions are not 0*>2?*. 
Values of R found by elastic scattering are placed in qR at 
zeros of j,(qR) and the corresponding values of ¢ are 
found. There is good agreement between these angles and 
the position of minima of o(¢) for Al. For Cu the agree- 
ment is not as good. 167 pages. $2.20. Mic 57-616 
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THE POLARIZATION OF PROTONS 
FROM (d,p) REACTIONS ON C’ AND Si 


(Publication No, 19,836) 


Allan Clarence Juveland, Ph.D. 
University of Illinois, 1956 


The polarizations of four proton groups from the re- 
actions, C’*(d,p)C** and Si**(d,p)Si”’, have been measured 
using 11.9 Mev deuterons, The polarization was measured 
by allowing the protons to be scattered by He’ at incident 
proton energies between 6 Mev and 9 Mev and at scattering 
angles 70° to 95 (c.m.). By using a magnetic quadrupole 
lens to focus the protons at the helium scattering volume 
and nuclear emulsions to detect the scattered protons, 
most of the background usually associated with experi- 
ments involving two successive reactions could be elimi- 
nated, 

The results of the experiment are given in Table I, The 
sign of the polarization is chosen to be positive when it is 
in the direction of the vector product of the deuteron wave 
vector and the proton wave vector. 


Table I 
Final Excitation Spin and Parity Target Proton Polarization 
Nucleus offinal of Final Nucleus Thickness Angle 
Nucleus (c.m.) 
c'’ _ Grd. State 1/2" 2.2Mev 15.5° -0.200 2 0.032 
e Grd. State 1/2” 1.9Mev 18.5° -0.165 7 0.040 
e Grd. State 1/2" 1.7Mev 22.5 -0.128 t 0,038 
c* Grd. State 1/2" 13Mev 36.5 -0.045* 0,064 
c* __ Grd. State 1/2" 1.2 Mev 68.8 -0.49 + 0,13 
c* 3.86 Mev 5/2" 1.3Mev 37.0° +0,040 ¢ 0.053 
Si” 4,934 Mev 3/27 2.2 Mev 14.5  +0.099 * 0.033 
si” 6.380 Mev 1/2" 2.2Mev 14.5 -0.060 + 0.040 


For all of the proton groups investigated, the sign of 
the polarization is opposite to that predicted by H. C. 
Newns. The polarization of the ground state proton group 
from the carbon reaction agrees in sign with the calcu- 
lation of W. B. Cheston for 3.29 Mev deuterons. This re- 
sult is also in agreement with the experiment of P. 
Hillman, 

The results of this experiment indicate that a polari- 
zation experiment can give useful information about the 
spins of final nuclei in (d,p) reactions. Moreover, since 
the polarization is sensitive to the nuclear parameters, a 
future detailed theoretical analysis should give information 
about the mechanism of the (d,p) reaction. 
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L-S INTERACTION IN NUCLEI 
(Publication No. 17,965) 


Leonard S, Kisslinger, Ph.D. 
Indiana University, 1956 


The spin-orbit interaction in nuclei, which is presumed 
by the Mayer-Jensen shell model of the nucleus, and for 
which polarization experiments give evidence, is derived 
in terms of two-body nuclear forces, In doing so, use is 
made of the theory of the coherent model of the nucleus, 
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developed recently by Brueckner et al at Indiana Uni- 
versity, in which the nuclear potential is derived from the 
two-body scattering operator, taking cognizance of the 
fact that the scattering takes place in the nuclear medium. 

Firstly, a calculation is done to investigate the possi- 
bility of deriving the nuclear interaction from the tensor 
force, which is known to be present in the nucleon-nucleon 
interaction, The tensor force does give rise to a nuclear 
spin-orbit interaction in the second order, which is seen 
to predict the correct order of magnitude of the level 
splittings found by experiments on Ca* and O!’, when a 
nuclear surface which approximates those currently ac- 
cepted is used. This calculation is quite different from 
the perturbation theory calculation of J. Keilson (Phys. 
Rev. 82, 759 (1951)), and gives results which are quite dif- 
ferent from those quoted by the author. This is partly due 
to errors in Keilson’s work, which among other things 
change the sign of the splitting resulting from the tensor 
force and make necessary the use of a nuclear surface 
which seems incorrect in the light of recent experiments, 

Secondly, a more general approach is utilized. An ex- 
amination of the generalized scattering operator of 
Wolfenstein and Ashkin reveals the presence of a term due 
to the two-body spin-orbit interaction. With the use of the 
experimental phase shifts for nucleon-nucleon scattering, 
the energy dependent coefficient of this term can be found. 
However, the resulting scattering amplitude must be modi- 
fied, since the phase shifts used to calculate it are found 
by analysis of free nucleon scattering, while the pairs of 
nuclear particles which scatter in the nucleus must re- 
flect the multiple scattering with all the nuclear particles. 
This can be done approximately by recognizing the fact 
that the modification introduced by the requirement of 
scattering in the nucleus is largely a low momentum ef- 
fect. Therefore the only phase shift that is greatly ef- 
fected is the S phase shift. Using the results of a self- 
consistent calculation by Brueckner, the spin-orbit 
contribution to scattering within the nucleus is found for 
low momentum values, The error due to lack of knowl- 
edge about the high energy scattering is examined by try- 
ing several different forms for the high energy dependence 
of the scattering operator, with the conclusion being that 
the errors are less than the other errors inherent in the 
methods used here. 

The prescription of the coherent model is followed, 
with those exceptions which are made necessary because 
of the fact that the spin-orbit effects are essentially sur- 
face effects. In evaluating the matrix elements it is nec- 
essary to evaluate the nuclear mixed density function in 
center of mass and relative coordinates. Doing this, and 
using convenient approximate wave functions for the extra- 
core particles, it is found that the resulting splittings pre- 
dicted for the levels of Ca*’ and O”’ are of the correct 
order as given by experiment. 
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A MEASUREMENT OF THE MEAN LIFE 
OF THE T-MESON: IDENTIFICATION AND SELECTION 


(Publication No, 17,575) 


Glen J. Morris, Ph.D. 
University of Utah, 1956 


Chairman: Dr. Jack W. Keuffel 


An experiment is described in which the mean life of 
the tau-meson is measured using the cosmic rays as a 
primary source. A large, liquid scintillator is used and 
timing is done electronically. A novel selection scheme 
is described which permits the selection of only those 
events which have a p > e decay in their decay pattern. 
The scintillator energy calibration is carefully discussed, 
Tau-mesons are identified by means of their unique decay 
scheme Tt > n+ + 7* +77. The mean life is found to be 
(9.9 + 3.6) x 10°’ second. 74 pages. $1.50. Mic 57-619 


THE DETERMINATION OF ENERGY LEVELS 
OF FLUORINE 19 AND SULPHUR 32 BY O'“(d,n)F’® 
AND P*'(d,n)S” REACTIONS 


(Publication No. 19,185) 


Ram Gopal Singh, Ph.D. 
The University of Florida, 1956 


This dissertation relates to the determination of energy 
levels of two nuclides F’* and S**. In Chapter I a brief 
survey of the importance of energy levels and the arrange- 
ment of the chapters to follow has been given. Chapter I 
deals with the principle and working of Van de Graaff gen- 
erators. Important constructional details which are not 
usually found in texts have been added and some photo- 
graphs and schematic diagrams have been given to illus- 
trate them. 

Detection techniques for neutron spectroscopy using 
nuclear emulsions have been discussed in details in 
Chapter III, Theory of Latent Image, Scanning, Neutron 
data, and Angular distribution data have been discussed as 
Clearly as possible and some practical details have been 
appendixed, 

The theoretical discussions pertaining to the energy 
levels have been incorporated in Chapter IV and funda- 
mental ideas about the Resonance Theory and the Strip- 
ping Theory have been given. An effort has been made to 
give a concise and consistent picture of the energetics of 
nuclear reactions, 

Chapter V deals with experiments on F’’. An isotope 
rich in O*° was bombarded with 2.175 Mev deuterons ac- 
celerated from Rockefeller Van de Graaff generator at 
M. I. T. The neutrons emitted from the reaction 
o'*(d,n)F’’ were measured at different angles using 
nuclear emulsion techniques. Two plates at 0° and 60° 
angles were scanned extensively where 1200 track were 
recorded in each case. The plate at 0° was rescanned in- 
tensively in the unexplored region only recording 600 
tracks more. The Q-values for the ground state at both 
the angles agreed pretty well with Q,,and is better than 
any value so far obtained. Energy levels at 0.8, 1.35, 1.94, 
2.7, 3.25, 3.7, 4.5, 4.59, 4.8, 5.3, 5.49, 6.20, 6.46, 6.78 and 
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7.0 Mev were found, Of these the last four are the new 
ones which are predicted. The levels at 0.8, 5.3, 5.5 Mev 
were reported earlier by one experimenter only and were 
not confirmed so far. These have now been confirmed in 
this work. For the reasons explained in the text, the 
values for 3 energy levels viz. at 0.9, 2.82, 5.2 Mev have 
now been revised and fixed at 0.8, 2.78, 5.3 Mev. A new 
energy level diagram has been prepared and added in the 
text. 

The experiment og S*” has been given in Chapter VI. 
Targets, prepared by sedimentation of red phosphorus on 
tantalum backing were bombarded with 2.175 Mev deu- 
terons and the neutrons emitted from P*(d,n)S** reaction 
were detected using Ilford C2 nuclear emulsion plates at 
different angles. Plates at 20° and 70° were scanned, when 
2000 and 900 tracks respectively were recorded. The Q- 
value for the ground state came out almost equal to Q,,,, 
superseding all the values reported sofar. Levels at .43, 
1.53, 1.73, 2.65, 3.4, 3.78, 4.05, 4.7, 4.85, 5.47, 6.34, 7.0, 
7.45 Mev were found. Of these, the levels at 3.4, 7.0, and 
7.45 Mev have not been reported so far and are predicted. 
In all the previous work by different investigators, only 
one level at 2.25 Mev was reported. By the precise and 
accurate measurements carried out, this level is found to 
be a doublet with values at 1.73 and 2.65 Mev. Most of 
these levels appear at both the angles and are therefore, 
hereby confirmed. 

The author developed a method for preparing targets 
without backing by evaporating the material in vacuum on 
a thin film prepared from “dope” solution and then dis- 
solving the film in acetone. Complete details have been 
given in Appendix C, 

A target chamber was designed and constructed by the 
author for measurement and angular distribution work of 
protons from (d,p) reactions using scintillation counters, 
the details of which have been given in Appendix D. 
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SCATTERING OF 14-MEV. NEUTRONS FROM CARBON 


(Publication No. 19,058) 


Donald Eugene Wood, Ph.D. 
Northwestern University, 1956 


Adviser: James H. Roberts 


This study discusses the energy distribution of 14-Mev. 
neutrons scattered from carbon. Since the scattering 
cross sections are strongly dependent on the scattering 
angle, all angles from 30° to 150° are studied and then 
averaged. An extrapolation to 0° and 180° is made to allow 
a total cross section to be quoted. 

Previous studies of the carbon nucleus have been made 
with charged particles. Others have been made with in- 
elastic neutron scattering in which either the neutrons 
emitted or the decay gamma rays or alpha particles are 
studied. Of the neutron studies, none has been done with 
sufficient energy resolution to resolve scattering from 
individual levels very well. 

The measurement was done with nuclear plates for de- 
tection and a scatterer which subtended an angle of + 12° 
at the plates. Plates are located at 10° intervals around 
the scatterer. A neutron beam is defined by a tapered 
hole through a 24” long steel collimator. Six inches of 
paraffin shield the scattering chamber from the back- 
ground of room-scattered neutrons, A background expo- 
sure is made with the same geometry as the signal, and it 
is analyzed in exactly the same manner, 

Scattering from levels at 4.43 Mev. and 9.61 Mev. is 
seen resolved as well as elastic scattering. A level at 
7.68 Mev. is very weak. Emission cross sections are: 

1) for the 4.43 Mev. level, 0.288 ¢ 0.012 barn or 0.245 
+ 0.011 barn depending on the multiple scattering cor- 
rection; 2) for the 9.61 level, 0.122 + 0.005 barn; 3) for 
the remaining scattered neutron energy region (1.15 Mev. 
to 2.15 Mev. Center of Mass energy), 0.154 t 0.004 barn. 
Total emission cross section for 1.15 Mev. to 9.15 Mev. is 
0.610 ¢ 0.012 barn. Quoted errors are statistical only. 

81 pages. $1.50. Mic 57-621 
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A QUANTITATIVE STUDY OF THE BONE MARROW 
IN THE GUINEA PIG THROUGHOUT LIFE 


(Publication No. 18,054) 


Irwin Fand, Ph.D, 
New York University, 1956 


Adviser: Albert S, Gordon 


The prime purpose of this study was to provide 
measurements of absolute numbers of hemopoietic ele- 
ments as well as to determine the relative concentrations 
of composite cellular lines at significant periods during 
the life span of the guinea pig. This investigation has em- 
ployed a quantitative method for assaying bone marrow 
cellularity found to be reliable in both sensitivity and 
reproducibility. 

In the series employed, 104 guinea pigs of a long-. 
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haired hybrid strain were age-grouped into four classes 
for purposes of statistical analysis: neonatal; immature- 
mature; mature; post-mature-senile. Following ether an- 
esthetization and exsanguination by cardiac puncture the 
femurs were removed rapidly. Both bones were freed of 
all adhering tissue and one of these was processed for 
histological sectioning. The second bone, with ends sawed 
off, was carefully cracked along its longitudinal axis. 
Total marrow mass was obtained by weighing the bone be- 
fore and after demedullation. A sample of the removed 
marrow was suspended in a known volume of Gey’s bal- 
anced salt solution containing 10% homologous guinea pig 
serum. The weight of the added marrow specimen was 
determined by tare-weighings on an analytical balance. 
Hemacytometer chamber counts yielded concentrations of 
total cells and nucleated marrow cells. Gey’s balanced 
salt solution and Randolph’s stain, respectively, were em- 
ployed as diluents. Numbers of total mature erythrocytes 
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present in the sample were calculated by subtraction of 
nucleated from total cell populations. The total absolute 
cellular numbers were calculated on a cells/total marrow 
weight basis. Differential percentages were obtained from 
smear preparations stained by a Ralph-May-Grunwald- 
Giemsa procedure, Heparinized cardiac blood was ex- 
amined for erythrocyte and total leukocyte concentrations 
and for hemoglobin and hematocrit values, 

In the first weeks of life, the marrow was character- 
ized by elevated ‘blastic’ cell numbers, higher lymphocytic 
and nucleated erythrocytic counts associated with lowered 
granulocytic concentrations, During maturity, the num- 
bers of ‘blastic,’ lymphocytic and erythrocytic elements 
remained relatively constant. This was followed by a de- 
cline in the absolute numbers of these cells in the post- 
mature and senile animals. On the other hand, granulo- 
cytic numbers were found to rise continuously throughout 
old age. The M-E ratios mirrored this developing granu- 
locytic dominance over the erythroid elements in the aged 
subjects, 

Histological analysis of the bone marrow revealed a 
progressive fatty infiltration commencing in early ma- 
turity and reaching a peak in late senescence. 

In neonatal peripheral blood, erythrocyte counts, hemo- 
globin and hematocrit values were observed to be signifi- 
cantly greater than those in the adult. Within several 
days, however, these parameters approached adult values 
which were maintained throughout senescence. No evi- 
dence for the phenomenon of “senile anemia” was obtained 
from this study. Leukocytes were found to rise pro- 
gressively from the relatively low post-partum levels to 
3-4 times these values in the senile animal. 

The data for absolute ‘blastic’ cell numbers as related 
to total nucleated cells appear to offer support for 
Maximow’s concepts of “homoplastic” (normal demand) 

- and “heteroplastic” (excessive demand) for blood cell for- 
mation within the marrow. Absolute cellularity measure- 
ments indicated that, in the course of ageing, active bone 
marrow cells were replaced by fat. The significance of 
the condition of leukocytic (granulocytic) dominance over 
erythroid elements within aged marrows was discussed in 
relation to shifting sites of blood cell formation, vascular 
supply to the marrow and the metabolism of white blood 
cells occurring in the ageing organism. 

94 pages. $1.50. Mic 57-622 


THE MECHANISM OF ACTION OF STEROIDAL 
COMPOUNDS ON THE PROCESS OF MITOSIS 


(Publication No. 16,977) 


Allan A, Katzberg, Ph.D. 
The University of Oklahoma, 1956 


Supervisor: Dr. A, J. Stanley 


It is becoming increasingly evident that steroidal com- 
pounds of both natural and synthetic origin may act as 
factors in the regulation and control of growth mecha- 
nisms. With this concept in mind, these studies were 
undertaken in an attempt to determine and demonstrate the 
mechanism of action of steroidal compounds on the 
process of mitosis. 
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The action of steroids of the estrogen groups, as well 
as that of some of their synthesized epimers, was studied, 
This was accomplished by administering various dosages 
of these drugs to chick embryo fibroblasts grown in tissue 
culture and then obtaining measurements of the outgrowth 
and, by cell counts, computing the mitotic index and mitotic 
distribution of mitoses in the several series. Cytological 
studies were also made in an attempt to determine the site 
of the action of these compounds and the possible disruptive 
mechanism involved. These findings were compared with 
observations on the action of colchicine and diethylstilbes- 
trol, which are known for their antimitotic capacity. 

The findings of this study may be summarized as 
follows: 

1, The several steroidal compounds employed in these 
studies were found to interfere with the mitotic process in 
varying degrees. 

2. This action was more evident in the estradiol epi- 
mers than in those of the estrone series. Some were con- 
siderably more potent than colchicine. 

3. The action was initiated by the inhibition of the 
spindle mechanism and the production of c-mitoses, pro- 
longation of metaphase, and metaphasic arrests. 

4. The structural configuration of the steroids has a 
bearing on the potency of their antimitotic action. Their 
potency is enhanced by the presence of unsaturated bonds 
between the carbon atoms of the first benzene ring, the 
presence of a ketone at C,, and an alcohol group at C ,» the 
presence of ether side chains at position C,, and the length 
of such side chains. 

5. The action of a steroid with relatively mild inhibi- 
tory capacity may be enhanced by the synergistic action of 
a second compound showing some inhibitory character- 
istics. 

6. A number of the steroids, particularly those of the 
16-keto series, displayed an extension of a high degree of 
antimitotic action which was not entirely dependent on 
their concentrations, 174 pages. $2.30. Mic 57-623 


THE PHYSIOLOGY AND NUTRITIONAL 
REQUIREMENTS OF SOME CHRYSOMONADS 


(Publication No. 18,060) 
John J. A. Mc Laughlin, Ph.D. 
New York University, 1956 
Adviser: R.A. Hall 


The minimal nutritional requirements of 3 isolates of 
Prymnesium parvum (two from Israel and one from Scot- 








land) were determined. Vitamin B,, and thiamine were 
absolute requirements for all isolates. For the purpose of 
comparison, two other brackish chrysomonads were 
studied; Monochrysis lutheri isolated by Droop from rock 
pools in Scotland, and Isochrysis galbana purified by 
Mc Laughlin from a culture obtained from the Plymouth 
Laboratory. 

The 3 strains of Prymnesium parvum and Isochrysis 














galbana had the same B,, Specificity as Ochromonas mal- 





hamensis. There was no response to Factor B, Pseudo 


B,., Factor A or Factor H. Monochrysis lutheri is differ- 





ent: it responds to Pseudo B,,, Factor H, and Factor A. 
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As little as one yg.% of thiamine allows full growth of 
Prymnesium parvum. 

— The optimal NaCl concentrations for good growth are 
from 0.3-5%; growth is possible from 0,1-12%. 

Dark growth of Prymnesium parvum was not achieved, 
The possibilities of dark growth in acid media were dis- 
cussed, 

As suggested from the use of ammonia for the sup- 
pression of outbreaks of Prymnesium parvum in nature, 
ammonia was Sharply inhibitory to Prymnesium parvum, 
Growth inhibition by ammonia was lessened in the presence 
of high concentrations of NaCl or acid pH. Binding by am- 
monia of an essential metal was advanced as an expla- 
nation of the special sensitivity of Prymnesium parvum to 
ammonia. 

Nitrate, arginine, asparagine, methionine, histidine, 
alanine, glycine, serine, proline, leucine, isoleucine, tyro- 
sine, aspartic and glutamic acids, ammonium succinate, 
acetylurea, and creatine served as nitrogen sources in the 
acid and alkaline regions, 

The phosphate requirement of Prymnesium parvum and 
Monochrysis lutheri was satified by a wide variety of com- 


























pounds, including inorganic phosphate, glycerolphosphate, 
adenylic acid, cytidylic acid, guanylic acid, monoethyl 
phosphate and riboflavin monophosphate. 

By radical adjustments of media involving principally 
an increase in the supply of Fe, Zn, Cu, Mo, and Co, 
Prymnesium parvum and Monochrysis lutheri were culti- 
vated at pH 6.0. 

Toxigenesis obtained in laboratory cultures, as 
measured with Lebistes reticulatus and Gambusia sp., was 
comparable with that observed in nature. Culture fluids 
from alkaline media were far more toxic than those from 
acid media. The use of Prymnesium toxin as a pharma- 
cological tool was discussed. The mass culture technique 
developed for production of the toxin on a laboratory scale 
is considered to be essentially suitable for work on a pilot- 
plant scale. The ecological implications of the nutritional 
Studies were considered. 71 pages. $1.50, Mic 57-624 

















FACTORS AFFECTING THE SURVIVAL OF EUGLENA 
GRACILIS AFTER ULTRAVIOLET IRRADIATION 


(Publication No. 20,013) 


John Luke Shibley, Ph.D. 
University of Georgia, 1956 


Supervisor: Henry W. Schoenborn 


It was found that when Euglena gracilis Mainx strain 
was irradiated with ultraviolet of wavelength 2537 A, the 
Survival curves were sigmoid in shape under a variety of 
experimental treatments. The Bunsen-Roscoe reciprocity 
law was followed, within the limits of the experiments per- 
formed, as measured by the survival of irradiated flagel- 
lates after ultraviolet dosages of constant duration but 
varying intensity. A culture in the maximum stationary 
phase of growth showed slightly greater resistance to 
radiation than one in the logarithmic increase phase. A 
greater degree of survival was obtained when the popu- 
lation density at irradiation was 100,000 cells per ml. 
rather than 50,000 cells per ml. Photoreactivation was 








demonstrated, and it was found that after every ultraviolet 
dosage the number of survivors increased with increasing 
time of illumination, at constant intensity, but the increase 
became less and less as a maximum for the photoreacti- 
vating effect was approached. The dose-reduction as origi- 
nally stated was not followed, but it was more nearly ap- 
proached when the population density at irradiation was 
50,000 cells per ml. than when it was 100,000 cells per ml. 
When the irradiated flagellates were kept in the dark for a 
few hours before being illuminated with reactivating light, 
the photoreactivability decreased, the decrease being 
greater after higher dosages of ultraviolet. No signifi- 
cantly greater survival was found when the photoreacti- 
vating light was given as alternating light and dark periods 
of ten seconds each than when it was given as a continuous 
dose of the same value. When irradiated cultures were 
kept at 5°C. during a two-hour photoreactivation period fol- 
lowed by a three-hour dark period, the survival was much 
less than if kept at 30°C. during the same five-hour pe- 
riod; the unirradiated control at 5°C. was only about 75% 
as high in survival rate as the 30°C. control. But the shape 
of the survival curves was very similar for the two tem- 
peratures. When the irradiated flagellates received re- 
activating light of varying intensity for a fixed period of 
time, it was found that a linear relationship existed be- 
tween the rate of photoreactivation and the intensity of the 
photoreactivating light after 240 seconds of ultraviolet, but 
when the ultraviolet dosage was 120 seconds, there was a 
decrease in the rate of photoreactivation with increasing 
intensity of illumination. Treatment of irradiated organ- 
isms with subinhibitory (to growth) concentrations of so- 
dium azide during the photoreactivation period resulted in 
a slight decrease in the level of survival for all ultraviolet 
dosages employed; treatment with azide before and during 
irradiation but not during the photoreactivation period re- 
sulted in no significant difference in survival. 

90 pages. $1.50. Mic 57-625 


THE EXPERIMENTAL GROWTH OF 
THE MAMMARY GLANDS AND THE INITIATION 
AND MAINTENANCE OF MILK SECRETION 


(Publication No. 17,932) 


Hiroo Yamamoto, Ph.D. 
University of Missouri, 1956 


Supervisor: Charles W. Turner 


The experimental development of the mammary glands 
with estrogen and progesterone, and the initiation and 
maintenance of milk secretion have been studied, 

In the rabbit, improved objective method (nucleic acid 
analysis) was used in an attempt to determine the amounts 
and synergistic ratio requirements for optimal mammary 
gland growth since this species seemed to be an exception 
to the wide ratios of estrogen and progesterone required 
for optimal mammary gland growth in other species. 

In dairy cattle, the ratio of estrogen or progesterone 
for optimal mammary gland growth in laboratory animals, 
namely, 1 part of estrogen to 1,000 parts of progesterone, 
was uSed in an attempt to induce mammary gland growth. 
The quantities of milk produced served as the primary 
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criterion upon which the development of the mammary 
gland was based. 

The final phase of the study with cattle, which con- 
cerned the maintenance of an intense state of lactation 
through the influence of exogenous hormones, diethylstil- 
bestrol, L-thyroxine and oxytocin, was basically under- 
taken in an attempt to determine the endocrine differences 
of productivity. 

The experimental development of an extensive duct and 
lobule-alveolar systems in normal male rabbits first re- 
quires a treatment period with estrogen followed by a 
treatment period with estrogen and progesterone, An 
optimal dosage for mammary duct growth of 9 micrograms 
of estradiol benzoate injected daily for twenty days was 
obtained, The combined treatment of 15 micrograms of 
estradiol benzoate and 1 mg. of progesterone daily for 
thirty days brought out the full extension and development 
of the duct and lobule-alveolar systems, which most 
closely approximated the prolactational proliferation at- 
tained during the first two-thirds of pregnancy. The lower 
levels (1 to 10 micrograms) of estradiol benzoate were 
inferior to the high levels (15 to 90 micrograms) in syner- 
gizing with 1 mg. of progesterone. 

The daily injections of 100 micrograms of estradiol 
benzoate and 100 mg. of progesterone for 180 days into 
sterile dairy heifers followed by a lactation-initiation 





~ 


dosage of 3 mg. of estradiol benzoate produced mammary 
gland growth comparable to that of the normal animals as 
estimated by the comparisons of the maximum production 
periods of the experimental heifers with comparable pe- 
riods of the paternal and maternal half-sisters and with a 
twin. Such comparisons have shown that the experimental 
animals produced from 66 to 137 per cent. 

Diethylstilbestrol orally administered at the dosage of 
10 mg. daily for twenty-eight days, to heifers already in 
milk production, showed that milk production may be 
stimulated to the extent that the decline may be tempo- 
rarily arrested. The milk fat percentage decreased for 
an average of .2 unit (3.9 per cent). 

The daily injections of .4 mg. of L-thyroxine per one 
hundred pounds of body weight for twenty-eight to sixty- 
three days showed, as compared by the maximum mean 
weekly yields during the thyroxine treatment period with 
comparable period of the diethylstilbestrol treated yields, 
stimulated increased yields for an average of 2.1 pounds 
(8.6 per cent). The milk fat percentage increased for an 
average of .4 unit (9 per cent). 

The nasal application of the let-down hormone required 
high dosages in order to obtain residual milk comparable 
to that of 10-20 units of oxytocin administered intra- 
venously, 136 pages. $1.80. Mic 57-626 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





ee. 
eS oe 
war 
ede 
CS 
i | 
ae. 
Ch 
ee 

Jed 

A 














POLITICAL SCIENCE, GENERAL 


THE PROGRESSIVE PARTY OF WISCONSIN, 
1934-1946 


(Publication No. 18,371) 


Charles Herbert Backstrom, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor Ralph K, Huitt 


This study of the operation of a state third party aims 
to determine the factors in its initial success and ultimate 
disappearance in order better to understand the possibili- 
ties of a third party in the American party system. 

On the basis of interviews, private papers, and recorded 
observations of contemporary observers, data were gath- 
ered showing the circumstances of origin and dissolution of 
the party, its organization and leadership, its methods of 
seeking power, its relations with other parties, its tech- 
niques of operation in the legislature, and its group support. 

The Progressive party of Wisconsin was the develop- 
ment of a faction of the Republican party that had sougat 
power and sometimes governed the state for forty years. 
As a separate party it was successful in only three cam- 
paigns. Its internal weaknesses precluded its continued 
existence. First, it did not have a permanent hierarchical 
organization, but the leaders had to build an election ma- 
chine anew every two years. Second, while it initially had 
the support of prominent farm and labor groups, these 
rapidly fell away because of conflicts between them and 
within the labor organizations. Third, the party was dom- 
inated by Philip LaFollette and Robert M. LaFollette Jr., 
who failed to cultivate the personal relations with local 
leaders that constituted the basis of the party’s strength. 

But even apart from internal weaknesses, the Progres- 
Sive party was doomed by its status as a third party. En- 
couraged for a time by Franklin D. Roosevelt because of 
their liberal programs and aid in his own campaigns, the 
Progressives ultimately lost his support when Phil LaFol- 
lette began a National Progressive party movement, and 
when Bob LaFollette Jr. began to oppose the President’s 
foreign policy. The Progressive party was always opposed 
at the state level by Democrats as well as Republicans. 
The resulting three-way division of votes made control of 
the legislature and capture of the state executive offices 
difficult. Elements of the Republican and Democratic 
parties eventually even formed a coalition that helped oust 
the Progressives from power. Moreover, the increased 
attention by voters to national problems of depression and 
war made it constantly harder for the Progressives to 
Claim attention for their state programs. 

The conclusion is that a state third party---even one 
well-endowed in tradition, experience, and group support--- 
faces such obstacles from its lack of national connections 
that it cannot hope to survive. 

574 pages. $7.30. Mic 57-627 


391 


POLITICAL SCIENCE 








THE SECTIONAL AND SENIORITY BASES OF THE 

STANDING COMMITTEE CHAIRMANSHIPS OF THE 

UNITED STATES HOUSE OF REPRESENTATIVES, 
1889-1954 


(Publication No. 16,969) 


Richard Stephen Brooks, Ph.D. 
The University of Oklahoma, 1956 


Co-Chairmen: Professor Cortez A. M. Ewing 
Professor Joseph C, Pray 


A frequently commented-upon phenomenon of American 
Politics is the domination of the committee chairmanships 
of Congress by particular geographic sections. Most often 
mentioned is Southern domination of the Democratic chair- 
menships, but it is also quite apparent that the Republican 
chairmanships are not evenly distributed throughout the 
nation. The-first objective of the present study is to pro- 
vide a method for the evaluation of regional representation 
on the committee chairmanships of the national House of 
Representatives and to determine, if possible, the extent 
and cause of sectional domination. 

Seniority receives the blame for many of the ills of 
Congress. Among other things it is said that this rule 
ignores ability, promotes unqualified men to positions of 
leadership, destroys party responsibility, flaunts account- 
ability to the electoral mandate, enables chairmen to be 
arbitrary with impunity, and discriminates against liberals. 
A second objective of the present study is to investigate 
the operation and effects of the seniority system as it ap- 
plies to House committee chairmen. 


Summary of the findings and conclusions: 

The widely held view that certain regions receive more 
than a fair share of the House committee chairmanships, 
though basically correct, requires slight modification. It 
is indeed true that the South has dominated the important 
Democratic chairmanships, while the East and Middle West 
have tended to monopolize the important Republican chair- 
manships. But sectional over-representation is limited 
mainly to the important committees. When all committees, 
the insignificant as well as the important, are considered 
it is found that each geographic section tends to receive a 
share of the chairmen which is proportionate to its contri- 
bution to party strength in the House. 

Representation on the chairmanships is basically a 
reflection of the American party system. The geographic 
distribution of chairmen follows the regional pattern of 
party strength. Thus, our party system is the primary 
cause of sectional domination while seniority is a second- 
ary cause. A change in the formal procedure for the 
selection of chairmen would produce some change in the 
sectional make-up of the committee chairmanships, but to 
produce significant changes it would be necessary to alter 
radically the nature of our party system. 

It would be difficult to maintain that the seniority system 
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rewards incompetence and discriminates against ability. 
The committee chairmen are a representative cross sec- 
tion of the House itself. The typical chairman is like the 
typical representative in regard to age, education, previous 
public service, and profession and occupation. To the ex- 
tent that chairmen are poorly qualified it is a result, not of 
the seniority system, but of the state of the qualifications 
of congressmen. 

It is generally recognized that promotion by seniority 
is destructive of party responsibility. Equally important 
is that aspect of the seniority system which guarantees a 
chairman from removal without his consent. That is to 
say, the rule which prevents the “dethronement” of chair- 
men is as destructive of party responsibility as the rule 
which automatically promotes the man with the longest 
continuous service. 222 pages. $2.90. Mic 57-628 


THE FEDERAL COURTS AND LABOR RELATIONS 
POLICY, 1936-1954: A STUDY OF JUDICIAL 
DECISION-MAKING 


(Publication No. 19,814) 


Rondal Gene Downing, Ph.D. 
University of Illinois, 1956 


In this study, it is assumed that courts engage in polit- 
ical activity just as do all other agencies of government. 
This is held to be true because courts mediate conflicts 
between contending groups and individuals, this mediation 
being the essence of political activity whenever and wher- 
ever it takes place. Legal principles and doctrines, what- 
ever value might be attached to them in other frameworks, 
are instruments through which groups within society press 
their claims upon the courts. With these theoretical prop- 
ositions as a basis for analysis, this study examines the 
role of the national judiciary in the formation of labor 
relations policy. This judicial activity is described in 
terms of the success which the-competing parties had in 
winning the support of the courts and the success of the 
parties at this level is compared with that in other branches 
of government. Finally, variations in the treatment ac- 
corded Board orders by the different federal courts are 
charted. 

In a democratic society, it might be expected that the 
courts would support the same interest groups that gain 
representation from other governmental agencies. How- 
ever, successes in the legislature and the presidency are 
not automatically translated into victories in the courts. 
The judiciary possesses a very broad discretion, including 
the opportunity to delay, modify, and reverse “policy” 
formed at other levels in the decision-making hierarchy. 
Moreover, the court structure is quite flexible in that 
groups are able to win out in certain parts of it but not in 
others. For instance, labor fared better in both the Wagner 
and Taft-Hartley periods in what have been termed the Pro- 
Employee Courts of Appeals, i. e. those for the First, Sec- 
ond, and Tenth Circuits. Labor parties had least success 
in what have been designated the Pro-Employer Courts, 
those for the Fourth, Fifth, Sixth, and Seventh Circuits. 
They had moderate success in the Middle Circuits, the 
Third, Eighth, Ninth, and District of Columbia Courts. 

Among the problems examined in this study is that of 
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the relationship between the amount of court activity and 
events taking place elsewhere in the political system. It 
was found that the frequency with which contending parties 
resort to the judicial process depends upon the success 
which those parties have at the Board level, the degree to 
which parties other than the Board bring orders to the 
courts for review, and the success which the parties have 
in a particular court of appeals. Similarly, the extent to 
which the Supreme Court is brought into the decision- 
making picture varies from time to time. Attention was 
also devoted to the relationship between Supreme Court 
decisions and the pattern of decisions at the appellate 
court level. The Supreme Court was more favorable to 
labor in the Wagner Act period than it was in the Taft- 
Hartley years. Moreover, the Court had an influence dis- 
proportionate to the number of cases which it decided. 
Following the early Wagner Act decisions in which the 
Supreme Court held that the appeals courts had more lim- 
ited authority to review Board orders than they had pre- 
sumed, most of the courts of appeals appreciably increased 
their support for Board orders. Likewise, most of the 
lower courts began to reverse and modify Board orders 
with greater frequency following the Supreme Court’s Taft- 
Hartley decisions. However, the changes in voting activity 
did not take place at the same time in all the circuits. All 
increased their support for the Board at about the same 
time in the early Wagner Act years, but the Pro-Employer 
and Middle Circuits began to decrease their support soon 
after the enactment of Taft-Hartley, whereas the others 
did not do so until several years later. In a sense it is 
erroneous to speak of the courts of appeals as if they were 
Singular institutions. The make-up of panels reviewing 
Board orders changes from case to case and the fate of a 
Board order depends largely upon the particular group of 
judges assigned to acase. The assignment process is 
important in another respect, too, for in some courts 
judges much more favorable to the Board than the bulk of 
the court were assigned to cases singly along with mem- 
bers less favorable to the Board, thus minimizing their 
influence. Finally, the study examines the voting behavior 
of the individual judges in Labor Board cases and attempts 
to relate this behavior to other variables. Changes in the 
sustaining rate of a particular court of appeals or of the 
Supreme Court involved shifts in the voting behavior of all 
the members of these courts and not just one group of 
judges. Furthermore, within a particular court, all the 
judges increased and decreased their support for NLRB 
orders at about the same time and by approximately the 
same amount. Yet judges who upheld the Board more often 
than other members in one period usually occupied the 
same position in other periods when the court had shifted 
toward more or less favorable treatment of Board orders. 
A partial explanation for the differences in voting behavior 
of the appeals court judges lies in their political party 
affiliations. Democratic judges, as a group, upheld em- 
ployer unfair labor practice orders more often than did 
Republican judges. However, there are other variables, 
since party affiliation does not account for all differences 
in voting. It is to be noted, too, that judges who disagreed 
with their colleagues on questions of doctrine in labor law 
also disagreed on the inferences to be drawn from the 
“facts” of acase. That there should be disagreement on 
both types of issues does not seem to square with the tra- 
ditional concept which envisions judges as impartial ap- 
praisers of the facts who merely apply legal principles to 
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a particular set of circumstances. The findings made in 
this study raise a number of problems with respect to the 
judicial process which have not been analyzed heretofore 
and which would prove fruitful for further investigation. 
335 pages. $4.30. Mic 57-629 


THE USE OF THE CONGRESSIONAL RESOLUTION 
AS AN INSTRUMENT OF INFLUENCE OVER 
FOREIGN POLICY: 1925-1950 


(Publication No. 17,364) 


Robert Lee Munkres, Ph.D. 
The University of Nebraska, 1956 


Adviser: Norman L, Hill 


The proper role of Congress in the formulation and 
conduct of foreign policy has been a controversial subject, 
about which many books and articles have been written. 
Most writers on the subject have referred to the Congres- 
sional resolution as one of the important instruments Con- 
gress may use to influence foreign policy, and several 
authors have looked upon it as a mechanism of great poten- 
tial in the exercise of positive influence by the legislative 
branch in this sphere of activity. To date, however, no 
study dealing specifically with the use of this instrument 
in a given period of time has been made. This paper con- 
stitutes such a study for the period between 1925 and 1950. 

The second quarter of the 20th century was selected as 
the period to be covered for several reasons. During this 
span of time the position of the United States in regard to 
international affairs changed from one of relative detach- 
ment following World War I to one of world leadership 
during and after World War II. Recognition of the impor- 
tance of international affairs and acceptance of the prom- 
inent position of the United States in the arena of interna- 
tional politics became accepted views on the part of most 
Americans between 1941 and 1950. Consequently, the 
positive formulation and conduct of United States foreign 
policy became one of the major issues during that time, 
as contrasted with the isolationist tendencies of post- 
World War I opinion. The fact that many of the possible 
political relationships between the executive and the legis- 
lative branches of the government occurred during the 26 
years between 1925 and 1950 is another reason for the se- 


lection of that period as the one to be covered by this study. 


During that span of time, both political parties held major- 
ities in Congress and both Republican and Democratic 
Presidents held office; on two occasions the President 
and the majority in Congress were of different political 
affiliations. It thus appeared likely that examples both of 
conflict and of cooperation between the two branches in 
respect of foreign affairs might be found. One of the pur- 
poses of this paper was to determine the extent to which 
the resolution was used for either purpose, and, where 
possible, to determine how effective the use of that instru- 
ment was during that period. 

In studying the manner in which the Congressional 
resolution was used between 1925 and 1950, several ap- 
proaches were used. An analysis of the entire period 
brought out that an increase occurred in the number of 
resolutions introduced and that the ratio of resolutions 





passed to resolutions introduced was always low. These 
resolutions were then considered from the point of view 

of the subjects with which they_dealt and on the basis of 
the methods embodied in them by which attempts were 
made to influence foreign policy and certain conclusions 
were drawn. A comparison of the records of the two major 
political parties clearly reflected a lack of strong party 
discipline in the introduction of resolutions and brought 
out that members of the party politically opposed to the 
President did not use this instrument a substantially 
greater number of times than members of the other party 
in a way that might embarrass the President. The final 
chapters show how selected resolutions were employed in 
a given historical frame of reference; some of the subjects 
considered in these chapters were (1) creation of the 
United Nations, (2) United States-Soviet relations, and 

(3) regional organizations. 243 pages. $3.15. Mic 57-630 
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*POLITICAL ACTIVITIES OF JAPANESE 
POSTWAR LABOR UNIONS 


(Publication No. 18,981) 


Marie Alice Edwards, Ph.D. 
Northwestern University, 1956 


As part of an overall plan to build a new postwar Japan 
based upon democratic institutions, the Supreme Com- 
mander for the Allied Powers issued directives in 1945 to 
facilitate the postwar organization of labor unions. Basic 
labor legislation, the new constitution, and favorable poli- 


‘cies of government encouraged a rapid rise in labor union 


membership to a high of 6,677,000 in 1948. The prewar 
high in membership was 420,000 in 1936. 

Although unions grew in numbers, there were and are 
internal weaknesses which in the long run constitute a 
threat to the successful continuance of a democratic labor 
movement. There was little tradition or inclination among 
the working people for union organization. The unions were 
granted progressive labor legislation without any evolu- 
tionary experience which created a desire for it. Formerly 
banished proletarian leaders and left wing labor leaders 
including Communists were welcomed into positions of 
importance and trust in Japanese labor circles. In almost 
complete ignorance of western democracy, many Japanese 
workers considered the words “democratic” and “Commu- 
nist” as almost synonymous. The postwar economy of 
Japan was inadequate and characterized by overpopulation, 
lack of capital and markets, obsolete equipment, and a 
feudal relationship between employer and employee. Under 
such circumstances the union movement turned toward the 
achievement of political objectives rather than economic. 
Most unions supported the Socialist Party; some were 
immediately infiltrated by the Japan Communist Party. 

The two major unions federations are the General 
Council of Japanese Trade unions (Sohyo) with a member- 
ship of about three million and the Japan Trade Union 
Congress (Zenro) with about 800,000 members. When Sohyo 
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was founded in 1950, it was pledged to fight communism 
and to join the ICFTU. Actually, Sohyo has done neither; 
but it has openly supported the Socialist Party, and its 
policies are often similar to those of the Communist Party. 
Zenro was founded in protest against the exceedingly leftist 
political activities of Sohyo. 

Sohyo has based most of its political program around 
the achievement of “Four Principles for Peace” which are: 
(1) no peace treaty except an overall treaty; (2) permanent 
neutrality for Japan; (3) no American bases in Japan; (4) 
no rearmament. Several major strikes such as the ones 
in the coal and electric industries in 1952 had as an ulti- 
mate goal the achievement of a general strike throughout 
Japan and the overthrow of the Government. Economic 
objectives are usually part of the political program. Wage 
and bonus demands are seldom related to productive real- 
ities. 

In its general offensive for “peace and independence” 
Sohyo stages rallies against rearmament, American bases 
and MSA, and to preserve the “peace constitution.” It 
contributes liberally to Socialist and leftist parties, and 
many Sohyo leaders manage to get elected to the Diet. The 
Japan Teachers Union (Nikkyoso) with a membership of 
500,000 and the largest union in Sohyo is a leading influence 
in the peace movement. It has been particularly active with 
propaganda movies and books and the indoctrination of 
school children. A recent development is a movement to 
promote trade with Red China and the acceptance of invita- 
tions to visit Communist countries. 

In contrast, Zenro has refused the invitations of Com- 
munist countries, has joined the ICFTU, and is emphasiz- 
ing the economic interests of unions. 

In 1955, the Secretary General of Sohyo, Takano, was 
replaced by a Socialist, Akira Iwai. This move, along with 
the unification of the Socialist Parties may lead to the 
complete identification of Sohyo with politics. Sohyo re- 
mains pledged to overthrow the conservative government 
of Japan and to eliminate American influence in Japan. 

470 pages. $6.00. Mic 57-631 


THE ANGLO-IRANIAN OIL DISPUTE 
(Publication No. 19,823) 


Sunil Kanti Ghosh, J.S.D. 
University of Illinois, 1956 


In recent years it has come to be generally believed 
that international security is based on achieving political 
and economic interdependence among sovereign independ- 
ent states; and yet we find that many countries have nation- 
alized their mineral resources, such as petroleum, without 
regard to the repercussions that may be caused elsewhere 
in the world. Iran has nationalized the oil industry, which 
had been developed by foreigners. One of the purposes of 
this investigation was to find out the motivations behind 
this action. 

Historically, Iran is an ancient country with past glories 
and degradations. Politically, Iran has been a pawn in 
foreign diplomacy. Great Britain, Germany, and Russia 
tried to stabilize their influences there for economic and 
political reasons and thus reduced Iran to a virtually de- 
pendent country. Economically, Iran is very backward. 





a 


Though predominantly an agricultural country, there has 
been no improvement in the methods of cultivation. Fur- 
ther, landlordism has become a source of the exploitation 
of poor peasants. These landlords are also the leaders in 
business and government. Responsible as they are for the 
sad lot of the people, they have sought to represent that a 
foreign company, the Anglo-Iranian Oil Company, has been 
the source of all evils in the country, and they have used 
the grievances against the Company to stir up a burgeoning 
nationalism. 

The right of a sovereign state to nationalize industries 
or resources has never been denied by international law. 
What creates difficulties in such nationalization of property 
of aliens is the manner of putting it into effect. The ques- 
tion of adequate, prompt, and effective payment of compen- 
sation arises in such cases. The solution is through judi- 
cial process, but recourse to it can be taken only if the 
parties agree. 

The dispute in Iran was brought by the British govern- 
ment before the International Court of Justice and the 
Security Council. In both of these organs of the United 
Nations, an effective solution of the dispute could not be 
made because Iran asserted, at every stage, her right as 
a sovereign state to nationalize and to have nationalization 
considered a‘domestic matter. The pernicious “domestic 
jurisdiction” clause contained in the Charter of the United 
Nations created a stalemate and permitted the flouting by 
Iran of the indication of interim measures of protection by 
the International Court. This action by Iran has lowered 
the prestige of the Court. 

This investigation has also attempted to show the effect 
of the threat of nationalization on private investment in 
foreign oil. We know that underdeveloped countries, such 
as Iran, greatly need capital and technical skills. With 
the threat of nationalization, however, investments of cap- 
ital, of management, and of working skills are not attracted 
to foreign lands, even those rich in unexploited natural 
resources. 300 pages. $3.85. Mic 57-632 
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(Publication No. 19,008) 


John Albert Larson, Jr., Ph.D. 
Northwestern University, 1956 


This dissertation is a study of the role of Tennessee 
nonmetropolitan communities in attracting new industrial 
plants. Emphasis is placed on the contribution of the local 
governmental units involved, but the efforts of such quasi- 
public agencies as development corporations and civic 
groups are also considered. Two hundred seventy-three 
new industrial plants, each employing twenty or more 
workers, chose to locate in 128 Tennessee nonmetropolitan 
communities from the close of World War II to the middle 
of 1954. The location decisions of these 273 plants are 
discussed in relation to the services and inducements 
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offered by the public and quasi-public agencies of the com- 
munities. Data on 180 communities are used in order to 
include all places with. either new or existing plants em- 
ploying twenty or more. 

Each new plant locating during the period of study was 
assigned to one community, either incorporated or unin- 
corporated, with which it was most closely associated. The 
services provided by this community were then measured 
on the basis of information available from published and 
other sources. Inducements, which are specific rather 
than general, were described from information supplied by 
members of the local community or found in the records of 
various agencies. After obtaining this information, the 
plants were grouped together by industry, wage level, em- 
ployment size, community size, date established, and per- 
manence. The grouping most often used is that of wage 
levels, since one hypothesis of the study was that compa- 
nies with higher wages would tend to choose more attrac- 
tive communities which would provide greater numbers of 
services. This belief is not strongly supported by the 
evidence, but the related hypothesis that low wage plants 
would receive inducements most often is generally true. 

Most plants chose locations at which more than a min- 
imum number of basic services offered by local govern- 
ments were available, and they also obtained assistance 
from the community in many cases. Two hundred eleven 
of the plants were located within the boundaries of incor- 
porated communities. In nearly every such place, four or 
more of the nine services studied were available. These 
services are water, sewerage, fire protection, public 


PSYCHOLOGY 


PSYCHOLOGY, GENERAL 


THE SELF INFLATION HYPOTHESIS: A STUDY IN 
CONSTRUCT VALIDATION 


(Publication No. 19,945) 


Irenaes Augustus Burch, Ph.D. 
The Pennsylvania State University, 1956 


When inadequacy feelings increase, is a point reached 
at which individuals replace these negative feelings with 
a positive or “inflated” conscious self image? Horney’s 
theory of defensive character structure proposed that such 
an inflated image does emerge and is the source of neuro- 
tic phenomena. Recent writers suggest that the validity of 
such hypothetical states (constructs) and the validity of any 
test proposed to measure such states are interdependent; 
a test, at least, cannot be valid unless the construct it is 
supposed to measure actually exists. The present study 
attempted to evaluate this interdependence of validities 
between the inflated image construct and a self inflation 
inventory. 

The situational appearance of the inflated image was 
defined as the concurrent presence of both conscious self 
confidence and covert self doubt. 

Defined thus, it was possible to ask how the inflated 








education, hospitals, health centers, recreation, planning, 
and zoning. The evidence concerning taxes and the financial 
condition of communities is inconclusive. The only group 
of communities not customarily providing such services 

is that containing places with fewer than 1,000 people each. 
Of the remaining 62 plants not located within incorporated 
places, 39 were located outside such boundaries but near 
enough to obtain some benefits of the services such as 
water supplies. 

Inducements were granted to 172 of the plants. About 
half the inducements were subsidies in which the cost to 
the community would not be directly recovered, for 87 
inducements represented gifts while the remaining 85 were 
expected to be repaid. All sizes of communities have given 
inducements, but they were much less common in places 
larger than 10,000 population. Places of this size resemble 
the metropolitan centers, providing more services and offer- 
ing fewer inducements. Most smaller places were likely to 
offer a good deal for specific plants in the intra-state com- 
petition for new industries. Inducements used ranged from 
general assistance in arranging financing or extending 
utility lines to the free use of large and costly buildings. 

Most Tennessee communities chosen as industrial sites 
have provided fairly adequate services, and most have given 
some sort of cooperation or assistance. Inducements in the 
form of subsidies are especially popular in non-urban com- 
munities attracting low wage plants. In other cases, com- 
munity size appears to be more important than the exact 
number of services provided. 

599 pages. $7.60. Mic 57-633 


image behaves at different time points and what relations 
obtain between its inter-situation manifestations. It was 
suggested that self inflation should be evident when indi- 
viduals enter a situation which subsequently will challenge 
the accuracy of their initial self estimates. 

A sample of 192 male college students in academic 
difficulty who were required to achieve average level work 
in four months or face dismissal were felt to be in such an 
adequacy testing situation. 

To measure differences in inflation as defined, two 
measures, one of conscious confidence and one of covert 
self doubt were needed. To measure process these two 
measures were taken at four points in the four month ade- 
quacy-challenging period (beginning, mid-, three-fourth, 
and end points). The number of subjects at each of these 
time points were: 85, 44, 46 and 60, respectively. The 
end point N = 60 represented retested subjects from the 
first three groups plus an additional untested group. 

To measure conscious confidence subjects at each 
time point predicted final grades which were averaged. 

To measure covert self doubt subjects indicated what they 
felt others expected of them (perceived social expectations) 
on an inventory which states submission, dominance, with- 
drawal responses as motivated by love, power and autonomy 
oriented value systems respectively. Horney pcsits love 

as the way to inflate or idealize submission; power to 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
No postage is charged if check or money order accompanies order. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 





396 


PSYCHOLOGY 








inflate dominance and autonomy as inflation of withdrawal. 
The power dimension was used as indicator of covert self 
doubt for the male subjects since previous research sug- 
gested that when males feel inadequate they perceive 
others as expecting them to be powerful. 

The required covariation between these two measures 
(confidence and covert doubt) depends upon time point in 
situation. At the beginning non inflators should show high 
predictions plus high covert doubt. Intermetiate groups 
show minimal prediction plus intermediate covert doubt. 
A curvilinear relationship is necessary. The mid and 
three-quarter groups show minimal prediction plus inter- 
mediate covert doubt. A curvilinear relationship is neces- 
sary. The mid and three-quarter points require progres- 
sive collapse of high covert doubt. The end point, with 
actual success or failure replacing self expectations, 
should show a negative r between actual success and power 
scores (self doubt measure). 

The obtained results fulfill these requirements. Evi- 
dence for self inflation and for the validity of perceived 
power expectations as a measure of self doubt were both 
obtained. 
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DEVELOPMENT OF A HUMAN RELATIONS 
INVENTORY FOR INDUSTRIAL SUPERVISORS 


(Publication No. 19,447) 


Myron Arthur Fischl, Ph.D. 
Purdue University, 1956 


Major Professor: Joseph Tiffin 


Recognizing that success as an operator is not a suffi- 
cient condition for successful supervision of that operation, 
an investigation was promulgated toward the development 
of an instrument for evaluating non-technical aspects of 
supervision. Specifically, the aim was to differentiate be- 
tween successful and unsuccessful supervisors on the basis 
of their expressed judgments regarding human relations 
situations. 

Human relations was defined as an attribute of an indi- 
vidual which facilitates getting along with others (superi- 
ors, coordinates, subordinates), for working agreeably 
with them, for supervising and/or accepting supervision 
without incurring resentment. 

The medium selected for the instrument was the case 
method. To this end 27 cases, with 98 items pertaining to 
them, were constructed. The average number of items per 


, 





case was 3.67. This pool was divided on content into four 
pools of approximately 25 items relating to eight cases. 

Each of the smaller pools was administered in the 
industrial situation to N’s of, respectively, 87, 87, 113, 
116 foremen. The foremen had been selected by manage- 
ment as belonging to extreme groups, the “good,” and the Ld 
“others.” The latter consisted of foremen who had not 
done so well in getting along with people on the job. 

In view of the small N’s, the double cross-validation 
procedure was employed in constructing an empirical 
scoring key, selecting discriminating items, and distilling 
the best cases irrespective of preliminary pool. Discrim- 
ination indices were given by the compound probability of 
the significance of the differences between the percentages 
of high criterion and low criterion foremen electing a given 
alternative of response. Difficulty was computed as the 
percentage of foremen responding correctly. These two 
indices provided the bases for including cases in the final 
form. 

Though no final estimate of validity could be determined 
(the double cross-validation procedure employs the com- 
plete N for purposes of item selection and intermediate 
validity estimates), eight intermediate estimates were 
obtained employing biserial correlation. These values 
were: 


.13 (not statistically significant); | N=56, 
.28 (significant at .05 level); =60, 
.45 (significant beyond .01 level); N=58, 
56 ss ” - N=49, 
57 ~ = +e © N=38, 
57 ” si - N=55, 
.62 (significant beyond .01 level); N=42, 
76 r ” = N=45, 


Since all items were twice selected on the basis of 
discrimination, and 19 of the 23 items on the final form 
emanated from the pools with validity estimates between 
.o/ and .76, there is reason to believe the validity of the 
final form is best approximated as being within this range. 
In fact, the best estimate may truly be given by the upper 
bound of this range. 

Due to the inadvisability of a retest administration, and 
the intentional heterogeneous nature of the test, no satis- 
factory reliability estimate was obtained. In the face of 
substantial validity, however, intrinsic reliability may be 
inferred, even though not quantified. 

The investigation yielded a 23 item, 30 minute test, 
which was significantly related to a criterion of supervi- 
sory success. Further research is indicated to investigate 
such variables as: 


1. quantification of validity of the final form, 


2. development of an equivalent form for retest 
application, 





3. relationship to mental ability and/or reading ; 
comprehension. H 





Pending corroboratory evidence from subsequent inves- 
tigation, utility of the instrument is envisioned in such 
areas as: 
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selection tor upgrading, 
identification of training needs, 


evaluation of effectiveness of training, 


ers 


medium for supervisory conference training. 
88 pages. $1.50. Mic 57-635 


A Q-TECHNIQUE STUDY OF CHARACTERISTICS OF 
THE HYPOTHETICAL “IDEAL” COLLEGE GRADUATE 


(Publication No. 18,714) 


Grant Robert Gaines, Ph.D. 
University of Utah, 1956 


Chairman: Dr, Gerald H. Shure 


An effort was made, through Q-methodology, to identify 
some specific attitudes, values, and behavioral traits re- 
garded by University faculty members and business exec- 
utives as characteristic of a hypothetical ideal college 
graduate. A trait universe of 90 items, based primarily 
on A. H. Maslow’s concept of “self-actualizing” people, 
was administered to 18 University of Utah faculty repre- 
senting the Colleges of Business, Education, and Engineer- 
ing, and to six Salt Lake City business executives. It was 
anticipated that areas of agreement and disagreement 
might be identified, by having the subjects “Q-sort” the 
items so as to describe what they felt would be character- 
istic of this ideal person. 

Factor analysis of the matrix of 24 Q-sort intercorre- 
lations resulted in four factors; for descriptive and com- 
parative purposes, a “factor array” of the items was then 
constructed for each. Items having extreme scores in 
these arrays (i. e., most characteristic or most uncharac- 
teristic of the ideal) were inspected and categorized to 
determine the values emphasized by subjects with highest 
loadings on the respective factors. 

All subjects had relatively high positive loadings on 
the first factor, and as it could not be reduced to a specific 
factor through rotations of the axes, it was interpreted to 
represent values on which there was general agreement. 
These included the attributes of independence, self-reli- 
ance, spontaniety of action, self-awareness, unpretentious- 
ness, and orientation toward long-term goals and social 
responsibilities. 

Loadings on the second factor, which characterized 
certain members of the University faculty, were found to 
be significantly but inversely related to scores received 
by the subjects on the “F” scale designed by Adorno and 
his associates, suggesting that it measured nonauthori- 
tarian vs. authoritarian tendencies. Emphasis was placed 
in this factor array on the characteristic of individuality, 
as contrasted with conformity to convention and tradition. 
In addition, this ideal portrayed the person who avoids 
making distinctions on the basis of race, socio-economic 
status, or other stereotypes, and who tends to be flexible 
and liberal in his attitudes. 

Factor III loadings were held primarily by the business 
executive group. This factor array emphasized the attri- 
butes of leadership, dynamic action, emotional stability, 
and strength of character, along with a tendency to be 
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sensitive to the opinions of others and to deal with people 
and problems in an analytical, logical manner. 

The Factor IV array stressed humanistic qualities and 
the acceptance of unchangeable human characteristics as 
they are. Loadings on this factor tended to be held by 
University faculty more than by the business executives. 

None of the factors appeared to be related to church 
preference or to regularity of church attendance. No 
significant differences were found between the three Uni- 
versity faculty groups, although there was considerable 
diversity of opinion among individuals. 

It was concluded, first, that it is possible to devise 
explicit descriptive statements which can be used to define 
operationally a concept such as that of the hypothetical 
ideal college graduate. Second, statements which were 
devised appeared to identify some areas of agreement 
between individuals and groups. Little disagreement was 
found, in the sense that characteristics considered desir- 
able by some were considered undesirable by others, but 
many of the items did identify significant differences be- 
tween individuals and groups in the relative emphasis 
placed on some values over others. Third, Q-methodology 
appears to offer a means whereby such differences in 
values can be made explicit. This technique permitted 
intensive analysis of a broad concept, many aspects of 
which are qualitative in nature. It might also be used to 
assess changes which take place, through the college ex- 
perience, in student self-concepts and value systems. 
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CONFIGURAL VS. LINEAR PREDICTION OF 
COLLEGIATE ACADEMIC PERFORMANCE 


(Publication No. 19,843) 


Marilyn Cairns Lee, Ph.D. 
University of Illinois, 1956 


In the recent psychometric literature it has frequently 
been suggested that patterns of scores on tests or items 
may contribute uniquely to prediction. This “pattern hy- 
pothesis” holds that the predictive significance of the 
score on a given independent variable is relative to the 
scores received on other variables, or, in mathematical 
terminology, that certain criteria can better be described 
as joint, non-additive, than as linear, additive functions of 
their predictors. 

The purpose of this study was to investigate the pat- 
tern hypothesis with respect to the prediction of collegiate 
academic achievement. The hypothesis was tested by 
applying a non-additive, “configural” technique and a lin- 
ear, additive method (multiple regression analysis) to the 
same data, and comparing the relative accuracy of the 
predictions obtained. 

The subjects comprised 752 Liberal Arts and Sciences 
freshmen at the University of Illinois, divided by means 
of random numbers into standardization and cross-valida- 
tion groups of 376 members each. The criterion consisted 
of first-semester grade-point average, and the predictors 
of the following eight variables: American Council on 
Education Examination Quantitative and Linguistic scores, 
Kuder Preference Record (Vocational, Form DY-2) Scien- 
tific and Clerical interests, Kuder Preference Record 
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(Personal, Form DY-2) Sociability and Dominance scales, 
sex membership, and high-school class standing. The 
above measures were chosen from among those available 
with the aim of simultaneously maximizing, insofar as 
possible, a) reliability, b) statistical independence, and '‘ 
c) heterogeneity of psychological content; first-semester 
averages were utilized as the criterion in order to a) min- 
imize subject loss due to attrition, and b) maximize the 
range of ability represented in the sample. 

All of the independent variables were utilized in dichoto- 
mized form to permit application of the optimal, least- 
squares method of configural scoring described by Lubin 
and Osburn. This procedure involved grouping together 
all subjects having identical patterns of scores on the pre- 
dictors being considered, and assigning to each member of 
each identical-pattern subgroup a predicted (configural) 
score consisting of the criterion mean of the group to which 
the individual belonged. The multiple regression analyses 
were carried out in accordance with traditional procedures, 
phi coefficients (among the dichotomous predictors) and 
point-biserial correlations (between the dichotomous pre- 
dictors and the continuous criterion) being utilized in the 
regression equations to obtain the necessary beta weights. 

The design of the analysis involved determining cross- 
validity coefficients for both the linear and configural 
methods for a) all eight predictors, and b) the sets of five 
and the set of three variables found by an unbiased method 
of selection to yield the best linear and configural predic- 
tions for the standardization subjects. Dual cross-valida- 
tion of both methods on subsets of variables selected to be 
optimal for each was carried out in an effort to insure 
that the results would not be biased in favor of either pre- 
dictive technique by the choice of variables employed. The 
number of predictors was varied in order to assess the 
relative effects of unreliability on the two, unequally-stable 
methods of analysis. 

The results of the study were negative with respect to 
the hypothesis under investigation. For all sets of variables 
studied, the configural correlations were higher for the 
standardization sample, but lower for the cross-validation 
sample, than the corresponding multiple R’s based on the 
same data. In no case were the differences statistically 
significant, and the findings for both samples are explain- 
able in terms of the fact that the more complex configural 
technique tends to capitalize to a greater extent than the 
linear method on chance sampling fluctuations. 

It was concluded that for subjects and variables of the 
types and numbers utilized, the prediction of measured 
scholastic achievement cannot be improved by use of a 
configural equation developed to take into account joint, 
non-additive relations among predictors and criterion. 
However, it was pointed out that the hypothesis of non- 
additivity should not be abondoned in this field unless it 
also fails to receive substantiation in future studies utiliz- 
ing predictive variables originally selected by means of 
configural techniques. All such research should be based 
on large sample N’s, for pattern-analytic methods require 
the determination of a larger number of constants and thus 
are more unstable than linear, additive techniques. 
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THE INFLUENCE OF SOCIOMETRIC CLASSIFICATION 
ON THE PREDICTABILITY OF CHILDREN’S 
BEHAVIOR 


(Publication No.- 19,951) 


Sidney Julius Merin, Ph.D. 
The Pennsylvania State University, 1956 


In our society most individuals are required at some 
time in their lives to make judgments concerning other 
individuals. This is particularly true in psychology where 
the accuracy of the psychologist’s judgments frequently 
determines the effectiveness of his work. To understand 
the manner in which judgments are made and the situations 
in which it is meaningful to ask individuals to make judg- 
ments, further study should be made of the problem of the 
validity and reliability of judgments. 

This study concerns itself with the validity and relia- 
bility of judgments of behavior of children differing in 
certain personal and social characteristics and certain 
conditions influencing individual differences in accuracy of 
predictive judgments. 


College students differ in the accuracy with which 
they predict the future behavior of ten-year old children 
engaged in a competition. 


Reliability of differences among judges in accuracy 
of prediction depends upon certain personal and social 
characteristics of the children judged. 


Differences among judges in predictive accuracy 
depend on the sex of the children observed. 


Experience in observing and judging individuals is 
reflected in the increased accuracy of judgments. 


Group accuracy depends on the personal and social 
characteristics of the individuals judged. 


Group accuracy depends on the sex of the individuals 
judged. 


The investigation consisted of six independent studies. 
In each study: approximately 20 judges made judgments 
about the behavior of two consecutive sets of children who 
were equated as to sex and sociometric classification. 

Judges were randomly selected from the Student Direc- 
tory of the St. Petersburg Junior College, St. Petersburg, 
Florida. A total of 121 judges participated. The 24 chil- 
dren judged were designated as “stars” and as “isolates” 
on the basis of their receiving the greatest number of 
favorable or unfavorable class votes respectively. 

The children were observed competing in a series of 
five tasks including a verbal task, perceptual-motor task 
involving gross movements, perceptual-motor task involv- 
ing fine finger movements, reasoning task, and-numbers 
task. Each task contained forms of unequal difficulty. 
Prior to each trial each child selected the level of difficulty 
at which he wished to compete and also indicated who he 
thought would win that trial. There were two trials for 
each task and each child gave two responses per trial. 
These responses constituted the specific behaviors to be 
predicted by the judges. Concealed observation was used. 


Individual differences in ability to predict behavior 
can be obtained among college students when ten-year 
old children of differing sociometric characteristics 
are observed. 
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Greater differences in ability to predict behavior are 
associated with the observation of the interaction of 
stars and the interaction of a star and an isolate than 
with observation of the interaction of isolates. 


Greater differences among judges are obtained when 
judges observe ten-year old girls than when they ob- 
serve ten-year old boys. 


Contrary to expectation, experience in observing 
ten-year old children does not result in increased ac- 
curacy of predictions. 


Group accuracy in judgments is highest when judges 
observe isolates and lowest when they observe stars. 


Group accuracy in judgments is highest when the 
children observed are girls than when they are boys. 
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THE FORMATION OF CONCEPTS WITH 
AUDITORY STIMULI 


(Publication No. 19,956) 


Fred L. Royer, Ph.D. 
The Pennsylvania State University, 1956 


Concept formation is defined as a process of learning 
a specific response to recurring psychologically invariable 
stimulus features in a variable stimulus context. The 
study was concerned with three problems growing out of 
considerations of a learning theory based on a concept 
formation paradigm; the stimuli were limited to the audi- 
tory modality. Experiment I investigated the comparison 
of learning to respond to identical elements, specific fre- 
quencies, in complex tone stimuli with learning to respond 
to relationships, ratios of three frequencies comprising 
complex tone stimuli. Experiment II investigated two 
effects: (a) the effect of prior exposure to stimuli, or 
learning in the absence of reinforcement of any instru- 
mental response, and (b) the effects of learning a higher 
order concept upon the subsequent learning of lower order 
concepts. 

Eight lists of six stimuli per list were used in the ex- 
periment. Each stimulus was constructed from mixing 3 
pure tones to provide a complex tone and was recorded on 
magnetic tape. They were constructed so that from one 
list to another all stimuli having the same nonsense sylla- 
ble “name” had in common either a common identical ele- 
ment, one partial of a specific frequency, or a common 
relationship, a mathematical ratio of the three component 
frequencies. Twenty musicians served as subjects; 10 
learned to identify stimuli on the basis of the common 





identical elements, 10 learned to identify stimuli on the 
basis of the common relationship. 

Two sets of lists, with 6 stimuli per list, were used in 
the experiment. One set consisted of 8 lists, the other of 
3 lists. They were constructed by mixing six pure tones 
to provide a complex tone and were recorded on magnetic 
tape. The construction was such that while each of the six 
in a list were different, they could be classified into three 
pairs, each with a common characteristic. 

Employing a double-classification analysis of variance 
design, two variables were simultaneously manipulated. 
Four groups of seven musicians in each, or a total of 28, 
were constituted, where 2 groups hear the sounds to which 
lower order concepts are later formed, 2 do not; and 
where 2 groups first learn higher order concepts to the 
same sounds which they later learn lower order concepts, 
and 2 groups first learn higher order concepts to different 
sounds than those to which lower order concepts are later 
learned. 

In each experiment, the method of presenting stimuli 
followed the traditional design of the concept formation 
experiment. 

The results of Experiment I indicated no significant 
differences in learning between the group responding to 
identical elements and that responding to relationships. 

A special analysis of the subjects’ responses revealed 
that they were not responding to bases established by the 
experimenter, but to a quality. From the pattern of re- 
sponses, the quality is determined not according to the 
traditional theory of timbre (on which relationship stimuli 
were based), but according to both the relationship and 
frequency range in which the sounds occur, in the manner 
of formants. 

The results of Experiment II indicated that subjects 
having prior experience with the stimuli demonstrated 
learning superior to that of the subjects without it; hier- 
archical order had no independent effect; but the two vari- 
ables interact significantly. The results with respect to 
prior experience were interpreted as favorable to the 
hypothesis that, as a function of frequency, there are 
changes in afferent structures involved in experiencing an 
invariable stimulus feature recurring in a variable context 
so that learning a response to the invariable feature later 
is facilitated. In interpreting the interaction it was postu- 
lated that retroactive inhibition retards learning of a dif- 
ferential response when a general response has been pre- 
viously learned, but that when experience with a stimulus 
is sufficiently great, retroactive inhibition does not operate. 
This suggests that the learning processes observed in the 
typical learning situation may not be the same as those 
which might be observed when the organism had “learned 
the stimulus” in the absence of any instrumental response. 
The latter is assumed to be a more basic process and is 
obscured by the former. 
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A STUDY OF SOME COMMUNICATOR VARIABLES 
RELATED TO ATTITUDE RESTRUCTURING 
THROUGH MOTION PICTURE FILMS 


(Publication No. 19,321) 


Robert W. Scollon, Jr., Ph.D. 
The Pennsylvania State University, 1956 


This study is concerned with how the role of the com- 
municator may affect the attitudes of the audience. Previ- 
ous literature indicates that attitudes are probably most 
influenced by reference groups and prestige models im- 
portant to the audience. Many films attempting to change 
attitudes have not taken this into account; others make 
some provision for this but bring the message to the audi- 
ence through an anonymous communicator, a poorly char- 
acterized prestige figure, or may make a poor choice of 
“prestige” figure. 

The following five main hypotheses were advanced: 

Films can be constructed which will produce statis- 
tically significant gains in the attitude under study. 

Films making use of a communicator having a defined 
prestigeful role will prove more successful in producing 
gains than a film using a communicator who is an anony- 
mous narrator. 

The more clearly defined the role of a given prestige 
communicator is, the more effective will be the communi- 
cation for producing attitude gains. 

The more closely related the communicator is to 
membership in the target audience reference group, the 
more effective will be the communication for producing 
gains. 

Clear definition of the role of the prestige communi- 
cator is more important in producing attitude gains than 
is the choice of the communicator with reference to his 
relationship to the audience reference group. 

A statistical comparison of the attitude scores of groups 
viewing various experimental films supported the first four 
hypotheses and indicated that the fifth should have been 
phrased in the opposite manner: 

Some of the films produced statistically significant 
gains in attitude. Others produced gains which were not 
significant. 

Some of the films using a prestigeful communicator 
produced attitude gains which were significantly higher 
than the anonymously narrated film; others did not. 

For a given prestige communicator, films defining 
him more clearly tended to produce more gain than films 
presenting him less clearly, but the differences were not 
statistically significant. 

Films in which the prestige communicator was most 
closely related to the audience reference group produced 
significantly greater gains than did films in which the 
prestige communicator was less closely related to the 
reference group. 

A film with a clearly defined communicator, having 
a lesser relationship to the reference group, made less 
gain (though not significantly so) than did a film with a less 
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clearly defined communicator, who had a closer relation- 
ship to the group. 

These findings lead to the conclusion that films, to be 
effective for producing attitude gain, should use a prestige 
communicator who is closely related to the target audience 
reference group. His role should be clearly defined but 
more important than this delineation is the choice of the 
particular prestige figure. If such a choice is adequate, 
films can be made which will produce significant (statis- 
tically) gains in certain attitudes. 

In this study the audience was composed of Army basic 
trainees. The attitude was that which they held toward 
Army field rations. The prestige communicators were a 
Korean veteran (most closely related to reference group) 
and a food scientist (less closely related). Films having 
less well-defined prestige communicators carried only 
narration by the communicator; those demonstrating more 
clearly defined roles pictured the prestige figure being 
interviewed regarding the subject matter. Questionnaires 
were developed, a control-experimental group comparison 
was made, and the data treated by analysis of variance 
technique. 
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INTELLECTUAL AND PERCEPTUAL PERFORMANCE 
OF DEFECTIVE IDIOPATHIC EPILEPTICS AND 
FAMILIAL MENTAL DEFECTIVES 


(Publication No. 19,961) 


Fred A. Stonesifer, Ph.D. 
The Pennsylvania State University, 1956 


The use of psychological tests to aid in the determina- 
tion of organic brain pathology is well established. At 
times, such tests have suggested positive evidence of brain 
damage when neurological signs have been lacking. The 
present study was concerned with investigating certain 
aspects of this problem. An attempt was made to deter- 
mine whether two groups of subjects, both allegedly free 
of brain damage, could be differentiated by their scores 
on tests usually sensitive to the presence of intracranial 
pathology and psychological deficit. Specifically the prob- 
lem was to determine whether significant relationships 
could be found between the diagnostic categories of familial 
mental deficiency and idiopathic epilepsy, and test scores 
in the following areas, holding intelligence constant: the 
primary mental abilities, memory span and attention, 
reproduction of designs in copying, in immediate and in 
delayed recall, visuomotor tasks, and in a test for brain 
damage. Tests used were the Primary Mental Abilities 
for Ages 5-7, the Bernreuter Memory Span Tests, the 
Ellis Designs, cards A and B from the Wechsler Memory 
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Scale, the Werner Strauss Marble Board, and the Grassi 
Block Substitution Test. 

The subjects were two groups of mental defectives, 
native born, white, between the ages 16-50, and matched 
individually by sex and within six months of mental age on 
the Revised Stanford Binet, Form L. One group was com- 
posed of defective idiopathic epileptics, the other of famil- 
ial mental defectives with a history free of seizures. Sub- 
jects with apparent sensory, motor, or emotional defects. 
were excluded from the study. Each subject was given the 
experimental battery individually, a procedure requiring 
approximately three hours, with rests as needed. Group 
scores were obtained and means, standard deviations, and 
point biserial coefficients of correlation, and t tests of 
significance were determined. 

The results obtained in all but one instance failed to 
show any significant relationship between the mean test 
scores and the diagnostic categories of the study. The 
exception was a significant relationship at the .05 level 
found between Werner Strauss Marble Board scores and 
the clinical categories, in favor of the epileptic group. 
This group had higher scores in all but the Primary Men- 
tal Abilities Motor Test, although not at a significant level. 
The absence of relationship suggested that when intelli- 
gence is held constant, there is no relationship between 
the diagnostic categories of familial mental deficiency and 
idiopathic epilepsy, and test scores in the areas of the 
primary mental abilities, in memory span and attention, 
in visual reproduction of figures, in immediate recall, in 
delayed recall, in copying designs, and in a block substitu- 
tion test for organic brain pathology. 

The results of the study suggest the following: Signif- 
icant relationships have not been found between test scores 
and the diagnostic groups of the study in certain psycholog- 
ical variables. The clinical categories of idiopathic epi- 
lepsy and familial mental deficiency have not been differ- 
entiated by means of test scores. Tests usually sensitive 
to impairment of mental function in brain damaged sub- 
jects have not discriminated between groups allegedly free 
of brain damage. The possibility of demonstrating psycho- 
logical deficit in the idiopathic epileptic group even in the 
absence of neurological symptomatology has not been 
established. Higher average scores have been made by the 
epileptic group, in all instances except one, although not 
at a significant level. 

Implications based upon the results of the study are 
set forth as follows: the absence of relationships between 
test scores and the diagnostic categories of the study with 
intelligence held constant, suggests that these tests are 
not useful for differential diagnosis of these clinical classi- 
fications, that other diagnostic methods must be used, that 
defective idiopathic epileptics and familial mental defec- 
tives are equally capable according to their test perform- 
ance, that their test scores are similar, and that tests 
sensitive to organic brain damage do not discriminate be- 
tween the clinical groups in the areas investigated. 
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CREATIVITY AS A FUNCTION OF IDEA FLUENCY, 
PRACTICABILITY, AND SPECIFIC TRAINING 


(Publication No. 18,561) 


G. Herbert True, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Norman C, Meier 


An experimental study which has demonstrated that 
exposure tocreativity principles will increase significantly 
the number and quality of ideas an individual produces. 

The purpose of the experiment was to study: 

1. The relationship between quantity and quality of idea 
production. 

2. The relationship between intelligence and creativity. 

3. The effect of teaching general creativity principles 
upon quantity and quality of idea production. 

Five different groups were used to pilot test creativity 
presentations and creativity test items. One hundred and 
twelve employees of the S. C. Johnson & Son Company 
participated in an experiment to determine the reliability 
of two different creativity test forms. Correlations be- 
tween tests were made and an item analysis computed. 

Two hundred freshmen students at the State University 
of Iowa were then divided into experimental and control 
groups. The experimental group received a creativity 
pre-test, a fifty minute creativity presentation and a crea- 
tivity post-test. The control group received a creativity 
pre-test and a post-test. Responses to the creativity test 
items were analyzed and evaluated separately on the basis 
of two criteria: 

1. Idea number score. 
2. Quality score. 

The idea number and quality summary scores plus the 
raw scores were subject to an analysis of variance between 
experimental and control groups at three levels. Intercor- 
relations between quality and quantity of ideas were com- 
puted. The relationship between Idea Number and Idea 
Quality and other test measurements such as vocabulary 
was examined. 

It can be concluded from the experiment that training 
appeared to affect the number of ideas an individual pro- 
duced. However the degree to which an individual benefited 
from exposure to creativity principles was in direct pro- 
portion to that person’s initial ability. For example, those 
individuals who constituted the middle 50% showed some 
improvement in idea number but not as much as the top 
25%. On the other hand, the bottom 25% of the subjects 
showed no real improvement in relation to quantity or 
number score. Those people who initially ranked high in 
number of ideas produced benefited most from training. 

Training also produced an improvement in the quality 
of ideas an individual produced. However, this did not 
seem to be contingent upon the initial level as far as the 
quality of ideas is concerned, because the improvement 
that came with training seems to be accomplished at all 
levels of initial ability. 
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The ability to produce a large number of ideas, or the 
ability to produce practical ideas, did not (according to 
this experiment) seem to be very closely correlated to an 
individual’s vocabulary, reading, mathematics, English or 
speech skills as measured by the Iowa Entrance Examina- 
tion Tests. 

Finally those individuals who produced the greatest 
number of ideas also tended to produce the most practical 
and useful ideas, the correlation of number of ideas vs. 
quality of ideas (as revealed in this experiment) being .866. 
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CHANGES IN ADJUSTMENT OF INSTITUTIONALIZED 
FEMALE DEFECTIVES FOLLOWING GROUP 
PSYCHOTHERAPY 


(Publication No. 19,331) 


George T. Wilcox, Ph.D. 
The Pennsylvania State University, 1956 


Of a total of 160 institutionalized female defectives, 97 
were given group therapy for 25 meetings in nine weeks, 
17 served as controls, and 46 were dropped for various 
reasons before the conclusion of the study. 

The 97 girls were divided into 12 therapy groups. The 
members of four of the groups had been classified as “ag- 
gressive”, those of another four groups “passive”, and 
those of the remaining four groups mixed “aggressive and 
passive”. 

There were four therapists, each of whom saw one 
group from each classification, three groups in all, three 
times a week for an hour per meeting. 

Change after therapy was measured by a behavioral 
rating scale filled out by matrons and attendants who were 
with the girls continually throughout the interval of the 
study. The rating scale was administered before and after 
the therapy series. 

A significant difference appeared between the combined 
experimental groups and the combined control groups in 
number of girls showing change from pre-therapy to post- 
therapy ratings when the direction but not the amount of 
change was tested, using chi-square. No significant differ- 
ences in change were found between groups of different 
types or between therapists. 

It appears that primarily verbal group therapy is effec- 
tive in producing Change in groups of institutionalized de- 
fectives, under the conditions of this study. 

The results of this study give no support to the hypothe- 
ses of different rates of improvement for different types 
of groups or for homogeneous as contrasted to heterogene- 
ous groups. Neither do they support hypotheses of individ- 
ual differences in therapeutic effectiveness, or of variation 
in therapeutic effectiveness with different types of group. 
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AN INVESTIGATION OF BEHAVIORAL CHANGES 
FOLLOWING GENERAL SEMANTIC TRAINING OF 
NEUROPSYCHIATRIC PATIENTS 


(Publication No. 19,332) 


Bernard B. Yormak, Ph.D. 
The Pennsylvania State University, 1956 


Can general semantic principles and related techniques 
be acquired by means of lectures in general semantics? 
Will these lectures differentially affect hospitalized pa- 
tients who have been classified as “acute” and as “chronic” ? 
In order to measure general semantic knowledge, a general 
semantic information test was constructed. 

If acquisition occurs, is there an increase in the non- 
verbal “extensional-orientation,” in performance reality- 
testing? To determine this the Rotter Level of Aspiration 
Situation was employed. 

Is there an increase in the verbal extensional-orienta- 
tion, in adequacy of “language-habits”? To test language 
habits, Mitchell’s Intensionality-Extensionality Rating 
Scale was employed. 

Are there changes in adjustment? To obtain a quanti- 
fiable index of tension the Discomfort-Relief Quotient was 
computed from judges’ evaluations of the subjects’ re- 
corded verbal behavior. 

Is there an increment in intelligence, as measured by 
the Revised Beta Examination? 

The initial population for this investigation consisted of 
open ward patients from the VA Hospital, Pittsburgh, 
Pennsylvania. Patients diagnosed as psychopathic, or as 
having extensive organic involvement were not included; 
all other psychiatric diagnoses were accepted. Open ward 


- patients had been selected as a function of behavioral 


characteristics, such as, cooperativeness, relative coher- 
ence, appropriateness, etc. From this group forty patients 
were randomly selected: twenty from the acute classifica- 
tion, and twenty from the chronic. 

The forty subjects were oriented to the proposed in- 
vestigation by means of small group meetings. The twenty 
subjects in the acute classification were then randomly 
assigned to eigher the experimental (lecture) or thecontrol 
(non-lecture) conditions. The twenty chronic subjects were 
also randomly assigned to one of the two experimental 
conditions making four groups. 

Five pre-test measures were obtained for each of the 


forty subjects, two by the group method, and three individ- 
ually. 
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All subjects were met daily for one hour for two weeks, 
in one of the four groups. The general semantic lectures 
and discussions were presented to the experimental group. 
The control group was handled in a patient-centered group 
discussion program in which problems other than general 
semantics were discussed. 

After two weeks of the experimental conditions the 
initial evaluative procedures were duplicated. Changes on 
these measures which followed the introduction of the ex- 
perimental conditions were evaluated by an analysis of 
covariance design. 

The means on the General Semantic Information Test 
were significantly higher for the groups that had received 
lectures in general semantics. Only one of the four tests 
used to determine the effectiveness with which general 
semantic information might be applied proved to be statis- 
tically significant; i.e., the Rotter Level of Aspiration 
Situation. 

It was demonstrated that general semantic information 
can be acquired by both acute and chronic patients by the 
lecture-discussion method, and that semantically trained 
subjects (acute and chronic neuropsychiatric hospitalized 
patients) manifested significant positive behavioral changes 
toward more flexible and more accurate reality-testing 
behavior, as reflected in the Rotter Board Level of Aspira- 
tion Situation. Non-significant changes were noted for the 
dependent variables involving language-habits, adjustment, 
and intelligence. 

The implications of the positive findings for therapeutic 
training in a mental hospital setting were discussed. In 
addition, a discussion of the independent variables’ param- 
eters were presented with related suggestions for future 
research. 


VITA 


Bernard B. Yormak was born in Brooklyn, New York, 
April 6, 1924. He graduated from Thomas Jefferson High 
Schoo! in 1941. He received the Bachelor of Arts degree 
from Long Island University in 1948, the Master of Science 
degree from the University of Wisconsin in 1950 and the 
Doctor of Philosophy degree from The Pennsylvania State 
University in 1956. He served with the Air Force from 
1943 to 1945. 150 pages. $2.00. Mic 57-643 


PSYCHOLOGY, CLINICAL 


THE RELATIONSHIP BETWEEN ADEQUACY OF 
PUBLIC MENTAL HOSPITAL FACILITIES AND 
PATIENT MOVEMENT RATES 


(Publication No. ‘19,395) 

Henry B. Adams, Ph.D. 

Purdue University, 1956 
Major Professor: John M, Hadley 


An investigation was made to determine relationships 
between indices of adequacy of facilities in public mental 
hospitals and rates of patient movement in and out of those 





hospitals. The basic raw data consisted of statistical 
reports from public (state and county) mental hospitals in 
all 48 states and the District of Columbia, which had been 
summarized by states for the annual census of patients in 
mental institutions. Figures for 1951, the most recent 
year for which a complete, detailed census was available, 
were used. The writer analyzed relationships among 
thirteen indices and a variety of sub-indices, including 
rates of discharge, admissions, deaths, incidence of hos- 
pitalization, expenditures, personnel, and size of hospitals. 

The most important single finding was that there was 
little relationship between discharge rates among hospital- 
ized patients and maintenance expenditures per patient. 
Increased spending was not associated with higher rates 
of turnover due to discharge. 

On the other hand, the twelve states with highest dis- 
charge rates had substantially more professional staff 
members per patient than the twelve with the lowest rates. 
Also, the high-ranking states had fewer patients per hos- 
pital. 

A number of other findings emerged from the analysis, 
among the most important of which were: 


1. Admission rates were found to be largely dependent 
upon the numbers of hospital beds made available by 
discharges and deaths of hospitalized patients. This 
finding raised doubts as to the validity of inferring 
the prevalence of psychosis in the general population 
from mental hospital admission rates. 


2. Hospitalization rates were positively associated with 
maintenance expenditures per patient. Those states 
which hospitalized the largest percentages of their 
population tended to spend more per patient. How- 
ever, they tended slightly toward lower discharge 
rates among hospitalized patients despite greater 
expenditures. 


3. Readmission rates appeared to be primarily a func- 
tion of first admission rates rather than discharge 
rates. With first admission rates held constant, the 
partial correlation between discharge and readmis- 
sion rates was found to be low. On the other hand, 
holding discharge rates constant by partial correla- 
tion made little difference in the high positive corre- 
lation between first admission and readmission 
rates. 


Many other meaningful relationships of lesser impor- 
tance were also found. Shortcomings. of the data were 
discussed by the writer. It was suggested that the entire 
analysis be repeated with data for more recent years 
gathered under more uniform conditions. Some other re- 
search possibilities were also suggested. The writer felt 
that the investigation should be regarded as purely explor- 
atory in nature. 102 pages. $1.50. Mic 57-644 
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AN INVESTIGATION OF THE INFLUENCE OF 
PREJUDICE, RACE, AND SEX FACTORS 
IN A TESTING SITUATION 


(Publication No. 19,399) 


Donald Vaughn Brown, Ph.D. 
Purdue University, 1956 


Major Professor: J. M. Hadley 


Ninety-six female subjects were assigned to two differ- 
ent groups, one a “high-prejudiced” group with an N of 48, 
and one a “low-prejudiced” group with an identical N. Four 
examiners were used, one Negro male, one White male, 
one Negro female and one White female. 

Each examiner tested twenty-four subjects, twelve 
subjects from each group. The subjects were shown three 
series of cards on which ink blots appeared, and were 
asked to report the one thing they were reminded of by 
each blot. The examiners made no reaction to any of the 
subjects’ productions on the first series of ten cards. To 
all responses on the second series which could be scored 
“M” under Beck’s system of Rorschach scoring, the exam- 
iner replied “good,” “fine,” or “all right,” in order. No 
reaction was made to any of the productions of the subjects 
on the third series of ten cards presented. 

The difference between the number of human movement 
responses made to the first and third series of cards was 
considered to be an index of the sensitivity of the subject 
to the verbal reinforcement administered by the examiner. 
The relative increase or decrease of such responses be- 
tween the first and third series of cards was related to 
race of the examiner, the sex of the examiner, the preju- 
dice level of the subject, or to the interaction between 
these factors. 

An analysis of variance design was used to reveal the 
influence of the above. 

Results indicated that: 

1) Both groups significantly increased the number of 
human movement responses given after the application of 
verbal reinforcement by the examiners. 

2) No significant difference between groups resulted 
which could be attributed to race or sex of the examiner 
or to the prejudice level of the subjects. 


58 pages. $1.50. Mic 57-645 


A COMPARATIVE STUDY OF MORAL 
DISCRIMINATION IN ADULT MALE MENTAL 
PATIENTS AND ADULT MALE FEDERAL PRISONERS 


(Publication No. 19,458) 
Laurence Leonard Bryan, Ph.D. 
Indiana University, 1956 


Numerous efforts have been made in the last three 
decades to differentiate various individuals and groups 





Ss 


upon the basis of capacity for moral judgment. Both juve- 
nile and adult offenders have been used as subjects, but no 
record was found of any instance in which the inmates of 
a hospital for psychotic subjects were so used. The ex- 
planation for this apparent over-sight may lie in the time- 
honored and almost universally-accepted assumption that 
individuals who have psychoses are ipso facto completely 
incapable of distinguishing right from wrong. The differ- 
ential handling of persons who have been declared legally 
insane and irresponsible, and of offenders who are re- 
garded as morally responsible for their actions poses vast 
problems for society, and for this reason a need for more 
knowledge concerning the relative capacity for moral 
discrimination, on the part of the members of the two 
groups, appears to exist. Accordingly a study was de- 
signed for the purpose of testing the above-mentioned as- 
sumption. 

Twelve stories of different well-known crimes were 
prepared and tested in a pilot study. Rather strong moti- 
vating and mitigating factors were incorporated into each 
story. After revision the stories were related, in private 
interview situations, to 31 adult male patients in a mental 
hospital and to 31 adult male prisoners in the United States 


Penitentiary in Atlanta, Georgia. In each institution 19 of 
the subjects were white and 12 colored. All of the mental 
patients had been diagnosed as psychotic by institution 
psychiatrists, and all of the prisoners had been pronounced 
legally responsible for their conduct by various courts. 
Subjects were chosen in the order of their admission. Each 
subject was asked to state his opinion as to the rightness 
or wrongness of the act in each story. 

Clear-cut successes and failures were scored as such 
by the investigator. Doubtful responses were scored by a 
panel of three disinterested judges. Judges were not in- 
formed as to where the subjects were obtained, and any 
references to their places of confinement were deleted be- 
fore copies of the responses were submitted to the judges. 
A total score was obtained for each subject by adding his 
scores for the various stories. Subjects were divided into 
four groups--on the bases of institution of confinement 
and race. The highest percentage score was obtained by 
the colored hospital patients. The white hospital patients, 
white prisoners, and colored prisoners followed in that 
order. 

Chi square analysis showed that the total test of 12 
stories did not discriminate significantly between white 
mental patients and colored mental patients, white mental 
patients and white prisoners, or between colored mental 
patients and colored prisoners. However the analysis re- 
vealed that the total test discriminated, at the 10 per cent 
level of confidence, between white and colored prisoners, 
and between all mental patients on the one hand and all 
prisoners on the other hand. Inspection of the Chi square 
tables showed that comparisons between mental patients 
and prisoners, either on the total test or by various sub- 
test items, were almost invariably in favor of the mental 
patients, and that there were no exceptions to this rule in 
those instances in which statistical evidence of discrimi- 
nation was present. 

It was concluded that the study revealed no basis for 
the assumption that criminals in penal institutions are 
outstandingly superior to psychotic subjects in capacity 
for moral discrimination, but rather that there may be at 
least a slight difference, between the two types of subjects, 
in favor of the psychotic individuals. 
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In a secondary procedure 10 of the stories were ad- 
ministered, in the form of a multiple-choice group test, to 
35 white boys and 15 colored boys of junior high school 
age. In terms of percentage the mean score of the white 
boys was 59.14, and that of the colored boys 64.00. 

The verbatim responses of the mental patients, and of 
the prisoners, are presented in the appendix. 

198 pages. $2.60. Mic 57-718 


AUTONOMIC ACTIVITY IN PSYCHIATRIC STATES: 
AN EXPERIMENTAL EVALUATION OF THE 
RELATIONSHIP BETWEEN THE SYMPATHETIC AND 
PARASYMPATHETIC DIVISIONS OF THE AUTONOMIC 
NERVOUS SYSTEM IN NEUROSES AND 
SCHIZOPHRENIA 


(Publication No. 18,092) 


Wainwright Churchill I, Ed.D. 
Temple University, 1956 


The Problem 


The problem of this study was to determine the differ- 
ence, if any, between psychiatric groups (neuroses and 
schizophrenia) when evaluated against the norms of relative 
dominance of the sympathetic and the parasympathetic 
divisions of the autonomic nervous system. Further, the 
study was designed to discover whether any additional 
significant relationships existed in regard to overt psychic 
and overt physical activity. 


The Procedure 


Fifty-one subjects were used in the study; 28 diagnosed 
as neurotics and 23 diagnosed as schizophrenic. Diagnoses 
were carefully considered and no borderline cases were 
included. The patients were drawn from a neuropsychiat- 
ric hospital for the schizophrenic group, and from a gen- 
eral psychiatric out-patient clinic for the group of neuro- 
ses. Thesubjects were unselected beyond this, comprising 
the entire active case-load (both in-patients and out- 
patients) of the doctors cooperating in this study. There 
were 24 male and 27 female patients. The average age of 
the subjects was 34 years, with 82% falling between 23 and 
46 years of age. 

Seven tests comprising the autonomic index were ad- 
ministered. These are, in the order used: 1) pH of whole 
mixed saliva by glass electrode meter; 2) Respirations 
per minute in a reclining position; 3) Heart beats per 
minute; 4) Pulse pressure; 5) Palmar temperature; 6) 
Palpebral fissure size; and 7) Pupillary reflex reaction. 
Quantitative rating scales for both overt psychic and overt 
physical activity were completed for each subject by the 
physician in charge of the patient. 





The Findings 


On the basis of the autonomic index score, and subject 
to its limitations, the following findings may be enumerated. 

1) The mean autonomic index score for the schizophren- 
ics (69.52) is significantly greater than the mean index 
score for the neuroses (48.14). Thus, the group of schizo- 
phrenics shows a statistically significant higher absolute 
level of sympathetic division productivity than the neuroses. 

2) The mean autonomic index score for the group with 
an excess of psychic productivity (45.96) is significantly 
smaller than the mean index score for the group with a 
deficit of psychic activity (70.08). Thus, the group with 
excessive psychic activity shows a statistically significant 
lower absolute level of sympathetic division productivity 
than the group with deficient psychic activity. 

3) The mean autonomic index score for the group with 
an excess of physical activity (53.36) is not statistically 
different from the mean index score for the group with a 
deficit of physical activity (62.04). Thus, there is no sta- 
tistically tenable difference in autonomic functioning be- 
tween the group with excessive physical activity and the 
group with deficient physical activity. 

4) The raw autonomic index scores for the psychiatric 
groups are all higher than the index score (393) which is 
indicative of absolute equilibrium as to sympathetic-- 
parasympathetic functioning dominance. Since sucha 
dichotomization, occurring without exceptions, can rarely 
be attributed to chance, it is statistically tenable to hold 
that the psychiatric groups have a significantly high ab- 
solute level of sympathetic division functioning as com- 
pared to the tabled values for nonpsychiatric groups. 


The Conclusions 


On the basis of the above findings, and subject to the 
conditions which delimit them, the following general state- 
ments may be made. 

1) Schizophrenics as compared to neurotics show a 
significantly higher level of sympathetic division domi- 
nance, 

2) Overt psychic activity appears to be a significant 
factor in evaluating the relationship between autonomic 
system functioning and psychiatric states. 

3) Schizophrenics as compared to neurotics show a 
significantly lower level of overt psychic activity. 

4) Neurotics and schizophrenics both differ significantly 
from the norms of the autonomic nervous system index in 
the direction of sympathetic division dominance. 

74 pages. $1.50. Mic 57-646 
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THE EFFECT OF ANXIETY ON THE PERCEPTION 
OF SCHIZOPHRENIC PATIENTS 


(Publication No. 19,491) 


Kit Farwell, Ph.D. 
The University of Oklahoma, 1957 


Major Professor: Alfred F, Glixman, Ph.D. 


The purpose of this study was to test the following 
hypothesis: If schizophrenia is a defense against anxiety 
or a method of reducing anxiety, if an unstable perceptual 
field tends to arouse anxiety and if one’s perceptual or 
sensory functioning varies so as to maintain a level of 
anxiety within one’s tolerance for ambiguity, then schizo- 
phrenic subjects will show stronger attempts to “deny” 
lack of structure than will non-schizophrenic subjects 
when presented with a poorly structured perceptual situa- 
tion. 

To test this hypothesis six men and six women were 
selected from each of four diagnostic groups. These diag- 
nostic groups were: (1) non-paranoid sthizophrenics, 

(2) paranoid schizophrenics, (3) non-schizophrenic psy- 
chotics, and, (4) normals. The first three groups were 
composed of state mental hospital patients, while the last 
was composed of hospital employees who had no history of 
mental illness. All patients who gave evidence of organic 
brain damage were eliminated from the sample and those 
who had received convulsive therapy were eliminated when 
it was possible. 

The experimental test consisted of judging the content 
of a photograph under varying degrees of clarity. The 
presentation series consisted of 21 presentations which 
ranged from extensive blur to clear focus. Each presenta- 
tion had a duration of 1/25 second. Half of the subjects 
responded to a colored photograph and the remainder re- 
sponded to an achromatic photograph. 

The responses obtained by the experimental procedure 
were scored by three judges. The scoring catagories were 
Level I (reports of sensory experience), Level II (ambiv- 
alent responses or reports of the emergence of figure 
from ground), and Level III (responses indicating certainty 


of perception). Level II responses were considered indica- 


tive of a tolerance for anxiety; therefore, it was predicted 
that schizophrenic subjects would give significantly fewer 
Level II responses than would non-schizophrenic subjects. 

Analysis of the results failed to support the hypothesis 
under test. There were no significant differences among 
diagnostic groups on total number Level II responses. The 
achromatic group, however, gave significantly more Level 
II responses than did the chromatic group. In addition the 
normal group reached certainty of response (Level III) 
significantly sooner than did the three psychotic groups. 
Contrary to statements made by other investigations, no 
regular order of emergent perception was found. 

These findings lead to the following conclusions: (1) 
schizophrenia does not result in a hypersentitivity to min- 
imal anxiety as “hypersensitivity” and “minimal anxiety” 
are defined in this study; (2) the role of color in the facil- 
itation of perceptual organization of vague stimulus mate- 
rial is not clear; (3) the design of this experiment shows 
promise for the experimental investigation of reality test- 
ing; and, (4) the sequence of emergent perception should 
be investigated more thoroughly. 

95 pages. $1.50. Mic 57-647 





THE EFFECT OF SIBLING COMPETITION AND 
ALLIANCE ON LEVEL OF ASPIRATION, 
EXPECTATION, AND PERFORMANCE 


(Publication No. 18,983) 


Eva Dreikurs Ferguson, Ph.D. 
Northwestern University, 1956 


The present study was designed to test hypotheses 
derived from the Adlerian theory of sibling relations. 
Through a short interview (conducted by an Adlerian psy- 
chiatrist) in which the mother described traits of children 
in the family, two types of sibling relationships were diag- 
nosed: (1) Competition, manifested by oppositeness of 
traits, and (2) Alliance, manifested by sameness of traits. 
E did not know the diagnosis of Ss until completion of the 
study. The hypotheses to be tested were: Competitors’ 
performance, level of aspiration, and level of expectation 
would decrease when S was told his sibling did better than 
himself, and would increase when S was told his sibling 
did worse. For Allies the reverse effect would occur as 
a function of the above type of sibling comparisons. 

Subjects were 40 sibling pairs between 4 1/2 and 10 
years of age, half the Ss being obtained from a population 
of families enrolled in child guidance centers, the other 
half from a “normal” population. Each group consisted 
of 10 pairs of Competitors and 10 pairs of Allies. Ss came 
to the laboratory in sibling pairs but were tested alter- 
nately and had no contact with one another throughout the 
experiment. Three tasks were administered: an aspira- 
tion task consisting of 40 pairs of dots, a verbal learning 
task consisting of 3 lists of pictures, and an aspiration 
pegboard. On the dot test half the sibling pairs were told 
the sibling could finish putting lines through 30 pairs of 
dots the other half were told the sibling could finish putting 
lines through 10 pairs of dots within 1 min. In the other 
two tasks there were three conditions, one neutral, and 
two with sibling comparisons made, the sequence of “bet- 
ter” and “worse” comparisons being counterbalanced. The 
obtained response measures were: levels of aspiration 


and expectation on the aspiration dot test; number of trials 
to learn to one perfect trial and errors made during learn- 


ing trials on the verbal learning task; number of pegs in- 
serted in 1 min. and levels of aspiration and expectation 
on the aspiration pegboard. 

The hypotheses were not confirmed for any of the re- 
sponse measures on any of the tasks. One major finding 
was a Significant difference between Competitors and 
Allies on the aspiration pegboard, the Competitors raising 
their levels of aspiration and expectation and the Allies 
lowering theirs as a function of the sibling comparisons. 
On the whole, Normal and Center Ss gave similar results. 
The overall results were interpreted to mean that sibling 
comparisons, when given without additional ego-involve- 
ment or status-effect, do not produce the hypothesized 
results. It was suggested, however, that a more adequate 
test of the hypotheses would involve (in addition to the 
sibling comparisons) the evocation of heightened ego- 
involvement and a direct attempt to effect change in status 
by inducing strong feelings of success and failure. Sug- 
gested future studies for further testing the hypotheses 
were briefly outlined. 98 pages. $1.50. Mic 57-648 
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FACTORS AFFECTING THE LEVEL OF ASPIRATION 
OF DELUSIONAL AND HALLUCINATORY PATIENTS 


(Publication No. 19,405) 


Paul Finkel, Ph.D. 
Purdue University, 1956 


Major Professor: John M. Hadley 


The primary interest in this design was in investigating 
the effect of a social determinant on the level of aspiration 
settings of two groups of hospitalized patients, composed 
of predominantly hallucinatory and delusional subjects 
respectively. The level of aspiration phenomenon in and 
of itself was the secondary interest, with a view to the 
analysis of the factors entering into it. 

On the basis of the literature dealing with delusional 
and hallucinatory behavior and experimental studies, the 
general hypothesis was made that delusional individuals 
are more socially oriented than hallucinatory individuals. 
A number of predictions were derived from this hypothesis 
as to the level of aspiration settings of these two groups. 
Specifically, it was predicted that the delusional subjects, 
sensitive to external stimuli, would be influenced by a 
knowledge of social “norms” to change their settings; that 
the hallucinators, in contrast, being highly withdrawn from 
contact with the external environment, would not be influ- 
enced to significantly change their settings. The analysis 
was also concerned with the effects of personal experience 
of these subjects on a particular task on their level of 
aspirations settings on a subsequent similar task. 

The subjects were categorized on the basis of their 
ward behavior, which was rated by means of a modified 
Lorr Scale and hospital records. The predominant behav- 
ioral manifestations, i.e., the delusions and hallucinations, 
were the criteria, regardless of the traditional psychiatric 
classifications. 

The experimental tasks were two equivalent forms of a 
test of general information (multiple-choice type, of 30 
questions each, derived from the Wechsler-Bellevue In- 
formation subtests, Adult Scales, Forms I and II). The 
delusional and hallucinatory subjects were each divided 
into four subgroups of ten subjects each, selected on a 
random basis, and each subgroup was subjected to a dif- 
ferent experimental condition, i.e., to a different social 
determinant. The social determinants were spurious 
information concerning the achievements of groups of 
Supposedly superior, inferior, and peer status. Specific 
predictions were that the delusional subjects, in contrast 
to the hallucinators, would reflect sensitivity to the infor- 
mation received either upgrading or downgrading their 
level of aspiration settings as a function of the experi- 
mental conditions. 

The level of aspiration phenomenon itself was analysed 
in terms of the frame of reference within which level of 
aspiration settings are made. Anchoring points, the spe- 
cific features of the frame of reference, were delineated 
and the effects of their interaction were speculated on. 

The analysis of the data indicated that the major hypoth- 
esis was borne out. The hallucinatory subgroups did not 
respond differentially from each other in any significant 
way to the different experimental conditions. With respect 
to the delusional subjects, three out of four of the predic- 
tions concerning their performances were borne out, the 





overall analysis of variance for this group giving an F 
which was significant at the 1% level. 

The results are presented in table form, theoretical 
explanations offered to account for the differences in re- 
sponse between the two groups, and leads for further 
research suggested. 80 pages. $1.50. Mic 57-649 


SOME CORRELATES OF AUTHORITARIANISM 
IN TWO CULTURAL GROUPS 


(Publication No, 16,288) 


Levon Hagop Melikian, Ph.D. 
Columbia University, 1956 


The experiment was designed to examine whether cer- 
tain psychological processes varied under different cul- 
tural conditions. Interest was focussed on the authoritar- 
ian dimension, on anxiety, and on hostility. The relation- 
ship between authoritarianism and the direction of hostility 
towards the parents were also examined. The independent 
variables were the cultures of the Middle East and of the 
United States. The former was designated as an authori- 
tarian culture, and the latter non-authoritarian, 

Two groups of male undergraduate college students 
were examined. The Middle East group was made of 90 
Moslem Arabs attending the American University of Beirut, 
Lebanon. The American group was composed of 97 white, 
Protestant, second-generation Americans attending Colgate 
and Cornell Universities in the United States. A 189-item 
questionnaire composed of three parts was administered 
to both groups. The form administered to the Middle East 
group included a translation of the items and instructions 
in the Arabic language. Care was taken to exclude con- 
cepts with which members of both groups were not familiar. 
Part I included the authoritarian (F) scale; Part I included 
an anxiety and a hostility scale, adapted by Elizur from 


Murray; and Part II included a parental acceptance scale 
designed by the experimenter to measure the degree to 
which the subjects perceived their parents to be accepting. 

The statistical procedures employed were limited by 
the nature of the hypotheses. Tests for differences be- 
tween the means of the two groups on the F scale, the 
hostility scales, and the anxiety scale were used. Pear- 
sonian correlations between the several variables were 
calculated, and correlation ratios for all the coefficients 
of correlation were tested for linearity. The .05 level of 
confidence was set as the level for accepting of the hypoth- 
eses for the study. 

The results indicated that the Middle East group tended 
to be significantly more authoritarian and more hostile 
than the American group. The latter tended to be more 
anxious. A tendency for hostile subjects to perceive their 
parents as being less accepting was indicated for both 
groups. The tendency for the authoritarians to idealize 
their parents was more marked for the American than for 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and Library 
: , : the Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order peste te order. 








408 PSYCHOLOGY 





the Middle East group. No relationship between authori- 
tarianism and anxiety was found in either group. The hy- 
potheses regarding the direction of the authoritarian’s 


hostility was partly substantiated for the American group. 
The results suggested the possibility that authoritarianism 
contributes to the relationship between hostility and the 
perception of the parent as being less accepting. No dif- 
ferences between the relationship of hostility towards the 
father or the mother were indicated. In the Middle East, 
authoritarianism as suggested by the results seemed to 
act as a suppressor of the relationship between hostility 
and the acceptance of the parent. In view of the results a 
tentative conclusion as to the influence of the cultural 
variable on the manifestation of authoritarianism as a 
“suppressor” or a “contributor” to certain relationships 
was made. 

The limitations of the study were discussed, and impli- 
cations of the results to both “authoritarian personality 
theory” and to counseling theory and practice were made. 

In view of the fact that the correlations obtained were 
significant but not high to allow prediction, and in view of 
the limitations of the study, the results cannot be taken as 
conclusive but as. suggestive of certain possible trends. 

In general, single correlates of authoritarianism seem to 
be common for both of the cultures studied. When the 
effect of authoritarianism on the relationships between 
other variables is considered, the cultural factors seem 
to play some part. 100 pages. $2.10. Mic 57-650 


THE RELATIVE APPROPRIATENESS OF 
RESPONSES TO HUMOR IN SCHIZOPHRENIA 


(Publication No. 18,740) 


Herbert Donell Miller, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor T. W. Richards 


A relative lack of appropriateness in emotional response 
is considered a primary symtom of schizophrenia and one 
of its distinctive features. In Bleuler’s classical discus- 
sion of schizophrenic affectivity three varieties of affective 
appropriateness are implied: the inappropriateness of 


(1) a person’s apparent affect to his reported feeling, (2) 
apparent affect to the feeling typically reported by normal 
people in the same situation, (3) reported feeling to the 
feeling typically reported by normal people in the same 
situation. This experiment tested the assumption that the 
three kinds of relative appropriateness are equally sug- 
gestive of schizophrenia. 

A series of thirty-six cartoons from current magazines 
and books were shown individually to fifty-one normal 
(non-hospitalized) women. They rated the humor value of 
each cartoon on an eight-point scale. Their average re- 





sponse to each cartoon was considered typical of “normal 
response” to that particular series of cartoons. 

When the cartoons were shown to other subjects, ob- 
servers rated the apparent intensity of each subject’s 
emotional response to each cartoon on an eight-point 
scale. These ratings represented a person’s “apparent 
effect”. Simultaneously, each subject rated the humor 
value of each cartoon on an eight-point scale. These rat- 
ings represented “reported feeling”. 

Normal response, apparent affect, and reported feeling 
may be compared by means of Pearson correlation coef- 
ficients. The three correlations possible (apparent affect 
with reported feeling, apparent affect with normal feeling, 
reported feeling with normal feeling) correspond to the 
three kinds of relative appropriateness. 

Twenty-four schizophrenic patients and twenty-four 
non-schizophrenic patients from Southeast Louisiana Hos- 
pital and from Charity Hospital, New Orleans, were se- 
lected for testing. A control group of comparable age, 
intelligence, educational background, and socio-economic 
class was selected from the normal (non-hospitalized) 
population in the communities served by the two hospitals. 

The cartoon test was administered individually to every 
subject. The results of this study support Bleuler’s the- 
ory that the discrepancy between apparent affect and sub- 
jective experience is greater for schizophrenic patients 
than for all other groups. This appears to be a function 
of the high degree of constriction in the outward affective 
response of schizophrenic patients. 

On the other hand, this study presents evidence contra- 
dicting Bleuler’s assumption that what is true of this kind 
of appropriateness is also true for two other kinds as well. 
For the appropriateness of apparent affect to the experi- 
ence typically reported by normal persons in the same 
situation nonschizophrenic patients manifest abnormal 
responses, whereas schizophrenic patients do not. There 
seems to be no difference among schizophrenic patients, 
nonschizophrenic patients and normal persons in the ap- 
propriateness of the feeling they report to the feeling typ- 
ically reported by normal people in the same situation. 

75 pages. $1.50. Mic 57-651 
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RELATIONSHIPS BETWEEN SUSCEPTIBILITY TO 
PERCEPTUAL INTERFERENCE AND PERSONALITY 
CHARACTERISTICS 


(Publication No. 19,429) 


Verlyn L. Norris, Ph.D. 
Purdue University, 1956 


Major Professor: John M, Hadley 


Measures of interference on two perceptual interfer- 
ence tasks and scores on personality scales were obtained 
from seventy-five female employees of a state hospital. 

The perceptual interference tasks consisted of a page 
of taboo words with the words printed in different colors, 
and a page of color names printed in contradictory colors 
(e.g., the word BLUE might be printed in green ink). Sub- 
jects were required to read the colors, not the words, as 
quickly and accurately as they could. The subject also 
read the colors on a page of color slabs (patches of color). 
The interference measure was color reading time for a 
page of words minus color reading time for a page of color 
slabs. Hysteria and Psychasthenia Scales from the MMPI 
were the personality measures employed. 

It was expected that: (a) the relative amount of inter- 
ference experienced on one task as compared with inter- 
ference on the other would differ from subject to subject, 
and (b) greater interference on the taboo word color nam- 
ing task (“emotional interference”) would be associated 
with high scores on the Hysteria scale, while greater inter- 
ference on the incongruent color naming tasks (“illogical 
interference”) would be associated with high scores on the 
Pt scale. 

Analysis of variance of the perceptual interference data 
revealed a significant subject by content interaction, 
whereas the correlation between the interference measures 
on the two tasks was negligible. These results were con- 
sidered to support expectations that the efficiency of an 
individual’s behavior is related not only to his general 
susceptibility to interference and to the nature of the task, 
but also to the relationship between the subject’s typical 
mode of adaptation and the adaptive requirements of the 
task. 

The expectation that psychasthenic individuals would 
experience more interference with the incongruent content, 
while the more hysterical subjects would show greater 
interference associated with the emotional content was not 
confirmed. 82 pages. $1.50. Mic 57-652 


RELATIONSHIPS BETWEEN THE SELF-CONCEPT, 
SELF-IDEAL CONCEPT AND MALADJUSTMENT 


(Publication No. 20,033) 
Henry Raymaker, Jr., Ph.D. 
Vanderbilt University, 1956 


Supervisor: Professor Theodore Landsman 


A number of psychologists have suggested that the 
discrepancy between individuals’ self-concepts and their 
Self-ideal concepts ought to provide a useful estimate of 
these individuals’ adjustment, and a few studies have dealt 





with this possibility. These studies have had certain 
methodological limitations which the present study tried 
to avoid. 

An instrument for measuring the self-concept and the 
self-ideal concept was developed in order to procure ob- 
jective, reliable and valid discrepancy scores between 
the way an individual perceives himself and the way an 
individual would like to perceive himself. This instrument 
was based on a semantic differential method and enabled 
the subject to rate himself on a seven point scale. Three 
independent studies were performed in improving the in- 
strument and finally sixty items were selected on the basis 
of being relatively more consistent in test-retest situa- 
tions and being more discriminatory in separating the 
self-concept from the self-ideal concept. The scale con- 
sisting of these sixty items was then employed in an ex- 
perimental population composed of sixty college students 
and forty delinquent boys to test the hypothesis that the 
greater the discrepancy between self-concept and self- 
ideal concept, the greater would be the maladjustment as 
measured by the Rorschach test and the Minnesota Multi- 
phasic Personality Inventory. 

Eight of the MMPI scales tended to substantiate the 
experimental hypothesis by significant and positive corre- 
lations with self-concept and self-ideal concept discrep- 
ancy scores. The three MMPI scales which showed the 
highest and most significant correlations were psychas- 
thenia, schizophrenia, and depression. It seems that peo- 
ple who show large discrepancies between the way they 
see themselves and the way they would like to see them- 
selves tend to express strong feelings of self-dissatisfac- 
tion and tend to be maladjusted. Factor analysis of the 
MMPI by other studies suggests that the test is a measure 
of marginal and chronic maladjustment and measures dif- 
ferent variables and levels of adjustment than the Ror- 
schach test. In the present study Rorschach results did 
not significantly support the experimental hypothesis, 
although they were in the hypothesized direction. There 
was, however, a positive and significant relationship be- 
tween Muench’s Rorschach signs of adjustment and the K 
scale of the MMPI. 

The present study gives general confirmation to the 
hypothesis that discrepancy between self-concept and self- 
ideal concept is associated with adjustment: the greater 
the discrepancy, the more marked the maladjustment. The 
detailed findings which bear on this general conclusion are 
as follows: 


1. The eight significant and positive MMPI correlations 
with the self-concept and self-ideal concept discrepancy 
scores substantiate the experimental hypothesis. 


2. People who tend to show wide discrepancies between 
the way they see themselves and the way they would like 
to see themselves seem to be characterized by feelings 
of self-dissatisfaction and tend to be maladjusted. 


3. The pattern which tends to be associated with self- 
concept and self-ideal concept discrepancies seems to be 
composed of MMPI measures of psychasthenia, schizo- 
phrenia and depression. This pattern seems to represent 
marginal and chronic maladjustment and excessive self- 
dissatisfaction. 


4. The K scale of the MMPI seems to be positively 
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associated with adjustment. It is significantly and inversely 
related to self-concept and self-ideal concept discrepancy 
scores and positively and significantly correlated with 
Muench’s Rorschach signs of adjustment. 


0. The item consistency studies on the self-concept and 
self-ideal concept method and the significant correlations 
with the MMPI seems to show that the self-concept and 
self-ideal concept test may be applicable to other research 
areas and may have clinical applications. 


6. Self-concept and self-ideal concept discrepancy scores 
are more successful in reflecting personality maladjust- 
ment than negative self-concept scores. This discovery 
supports the experimental hypothesis in the present study 
and shows that the discrepancy score is a more dynamic 
variable than the negative self-concept score. 

114 pages. $1.50. Mic 57-653 


THE EXPRESSION OF ACCEPTABLE AND 
UNACCEPTABLE NEEDS IN THEMATIC 
APPERCEPTION 


(Publication No. 18,065) 


Arthur B. Silverstein, Ph.D. 
New York University, 1956 


Adviser: Robert E. Silverman 


The psychoanalytic concept of projection as a defense 
mechanism has been broadened to include the expression 
in projective techniques of needs which are acceptable to 
the subject as well as those which are unacceptable to him. 
There has been relatively little research, however, on the 
problem of possible differences in the strength with which 
the two sorts of needs are expressed in projective tech- 
niques, or differences in the way in which they are ex- 
pressed. The present investigation has dealt with these 
questions in the case of the thematic apperception tech- 
nique. 

Primarily on the basis of a general behavior theory 
model, an inverse relationship was predicted between the 
acceptability of a need to the subject and the overall 
strength with which he expresses this need in thematic 
apperception. On the basis of a second general behavior 
theory model, a series of predictions was made in which 
the similarity between the subject and the various thematic 
apperception technique figures was taken into account. 
Specifically, in the case of figures of the same sex as the 
subject, a direct relationship was predicted between the 
acceptability of a need and the strength with which the 
subject expresses this need in thematic apperception. In 
the case of figures of the opposite sex from the subject, 
the relationship between acceptability and strength of ex- 
pression was predicted to be inverse, rather than direct. 
In addition, combining the predictions dealing with same- 
sex and opposite-sex figures, an inverse relationship was 
predicted between the acceptability,of a need and the dif- 
ference in the strength with which the subject attributes 
this need to opposite-sex and same-sex figures. 

To test these predictions, 80 college students were 
given a form of the thematic apperception technique 
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specially designed for this study. This form, unlike the 
standard TAT, contained equated sets of pictures with 
male and female figures, which were presented to subjects 
of both sexes. The subjects were also given a modified 
version of Edwards’ Personal Preference Schedule (PPS), 
to assess the acceptability of the needs expressed in the 
thematic material. The assumption underlying the use of | 
the modified PPS for this purpose is that for the subject 
to acknowledge an item of behavior as characteristic of : 
himself indicates the relative acceptability to him of the 
need underlying that behavior, whether the behavior in : 
question is or is not actually characteristic of him. 

The study provided no support for any of the predictions 3 
offered above. Individual differences in the direction ofthe 
relationship between acceptability and strength of expres- 
sion in thematic apperception tended to cancel out when 
the data for all the subjects were grouped, yielding non- 
significant overall results. These individual differencés 
were generally consistent, in the sense that for most sub- 
jects, the relationship between acceptability and strength 
of expression was in the same direction for figures of 
both sexes. There were approximately as many subjects 
for whom the direction of the relationship was direct as 
there were subjects for whom it was inverse. 

These findings were compared with the results of cer- 
tain studies in the area of need-in-perception. A number 
of possible explanations for the findings were considered, 
and some implications for general behavior theory were 
discussed. Finally, a practical implication for the clini- 
cian was noted -- subject to the limitations of the research 
in terms of methodology and sampling, the data suggest 
that neither the strength with which a need is expressed in 
thematic apperception, nor the type of figure to which it is 
attributed, reveals the acceptability of this need to the 
subject. 51 pages. $1.50. Mic 57-654 











THE EFFECTS OF CHLORPROMAZINE ON CHRONIC 
PSYCHOTICS WITH REGARD TO SEVERAL LEARNING 
TASKS AND VERBALIZED SOCIAL ADAPTATION 


(Publication No. 20,035) 


William Arthur Whitehead, Ph.D. 
Vanderbilt University, 1956 | 





Supervisor: Professor Leland Thune, Ph.D. 


The present investigation is a study of the effects of 
the drug chlorpromazine upon the performance of psychotic 
patients on several learning and retention tasks. Two 
samples of thirty-six and sixteen subjects each were ran- 
domly divided into an experimental group and a control 
group. Subjects were all chronic psychotic male veterans 
who were committed to a Veterans Administration Hospi- 
tal. The subjects in the experimental group received 
chlorpromazine chemotherapy for a period of two months 
while the control group received placebos for an equal 
length of time. At the end of the two month period all 
subjects were examined on several learning tasks and on 
a questionnaire called the Verbalized Social Adaptation 
Questionnaire. 

One of the learning tasks was a serial rote learning 
test. In this task subjects learned an eight-item list by 
the serial anticipation method. The list was exposed twenty 
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times or until the subject achieved three consecutive cor- 
rect repetitions, whichever occurred first. Each item was 
exposed for three seconds and there was a six second rest 
interval between trials. The same list was exposed ten 
more times after a twenty-four hour interval in order to 
test for retention. 

For the second learning task subjects were given eight 
forty-five second trials on a pursuit rotor apparatus which 
was set to revolve in a clockwise direction at a speed of 
forty revolutions per minute. There was a fifteen second 
rest interval between trials. After an interval of approx- 
imately twelve minutes, during which the serial learning 
task was run, the subject was given five additional trials 
in which to demonstrate reminiscence effects. 

A problem solving task called Making the Last Draw 
involved three problem situations in which four, five, and 
finally seven matchsticks were used. The subject was 
allowed to draw either one or two matchsticks. The exam- 
iner drew second and he could also draw either one or two 
matchsticks. The winner is the person who ‘makes the 
last draw.” 

The final task involved a questionnaire designed espe- 
cially for this study. Each of the items on the question- 
naire involved a generalization followed by a question with 
two alternate answers which applied this generalization. 
The questionnaire, called the Verbalized Social Adaptation 
Questionnaire, was administered in two alternate forms. 
Most of the items on the questionnaire are believed to deal 
with “judgement and acceptance of the social environment.” 

Many subjects were found to be untestable on one or 
more of the tasks. Significantly more subjects in the ex- 
perimental group than the control group were testable on 
the serial learning, motor learning, and verbalized social 
adaptation tasks. From those findings it is inferred that 
more subjects in the chlorpromazine group were motivated 
to cooperate on these tasks. 

When the groups as a whole are compared (untestable 
subjects in both groups receiving zero scores), the chlor- 
promazine group is significantly superior to the control 
group on trials six through twenty of the serial learning 
task, on all ten retention trials of the serial learning task, 
on Trial 2 of the reminiscence phase of the motor learning 
task, and on both forms of the Verbalised Social Adaptation 
Questionnaire. 

When only those subjects who were actually testable in 
each group are compared, there are no significant differ- 
ences between the two groups on any of the tests except 
the Verbalized Social Adaptation Questionnaire. Some 
theoretical implications are discussed. 


Conclusions 





1. When testable subjects in each group are compared, 
chlorpromazine appears to have little effect on the learn- 
ing processes per se which are involved in serial rote 
learning, motor learning, and problem solving ability as 
measured by the Making the Last Draw Problem. 

2. Chlorpromazine has a significant effect on improv- 
ing the responses of chronic psychotic patients to items 
judged to involve verbalized social adaptation. 

3. Chlorpromazine significantly increases the number 
of subjects who are motivated to cooperate in testing pro- 
cedures. 

4. In spite of reports to the effect that chlorpromazine 
produces general psychomotor retardation, subjects 





receiving chlorpromazine léarn a motor skill task at the 
same rate as subjects who do not receive the drug. 

9. Further research in this area is indicated, particu- 
larly in regard to the role of chlorpromazine in anxiety 
reduction. 87 pages. $1.50. Mic 57-656 
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THE ROLE OF MANIFEST ANXIETY 
IN COMPLEX LEARNING 


(Publication No. 18,729) 


Clifford Whipple Brackenridge, Ph.D. 
Louisiana State University, 1956 


Supervisor: Assistant Professor Clyde E, Noble 


The purpose of this study was to investigate the rela- 
tionship between manifest anxiety and complex trial-and- 
error learning. It is generally assumed that anxiety under 
certain conditions aids the learning process whereas under 
other conditions anxiety is a source of interference. In 
order to delineate this relationship further, the interac- 
tions of three levels of anxiety with three levels of task 
complexity over 40 practice trials were studied. Anxiety 
was defined in terms of performance on the Taylor Mani- 
fest Anxiety Schedule. The complexity level refers to the 
number of possible available responses on the Selective 
Mathometer, a multiple-response device developed by 
Noble to investigate compound trial-and-error learning as 
a function of response availability. It was predicted that 
the low-anxious subjects would do better initially than the 
high-anxious subjects on all tasks, and that the latter would 
suffer an increasing decremental effect with increasing 
task complexity. A further expectation was that as mas- 
tery was approached, the effect of anxiety might be facili- 
tative with respect to the dominant correct response. 
These hypotheses were drawn from the Hull-Spence theory 
regarding the relationship between acquisition of habit 
tendencies and drive level. 

There were 288 subjects drawn from a group of 1005 
under-graduate students whose scores on the Taylor Sched- 
ule had been obtained earlier. They were assigned on the 
basis of their scores on this test to high, medium and low 
anxiety groups. These groups were further divided into 
the three levels of complexity. 

Each subject practiced for 40 trials on the task of dis- 
covering which one of the keys available to him would turn 
on a green reward lamp when a specific stimulus word 
was on the screen. The stimulus words were four paralogs 
known to be low in meaningfulness and familiarity. These 
four stimuli, presented in invariant sequence, comprised 
atrial. Therefore, the subject had four choice points per 
trial with instructions to make as many choices as possible 
for each stimulus duration to facilitate his finding the cor- 
rect pushbutton to turn on the reward light for that stimu- 
lus. 

The results indicate that manifest anxiety as defined 
by the Taylor Schedule does not influence performance in 
learning a compound trial-and-error sequence. This is 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





412 PSYCHOLOGY 





true whether the behavior is measured in terms of errone- 
ous responses or first correct responses at each choice 
point. The analysis of variance reveals very significant 
main effects of both complexity (response availability) and 
stage of practice, as well as the interaction between these 
two variables. Chi-square tests of goodness of fit to eval- 
uate position preference and accuracy on the initial choice 
on Trial 1, revealed a significant position preference but 

a random distribution of initial correct choices. 

These results appear to indicate that the Hull-Spence 
theory regarding drive and complexity interaction is not 
supported when complexity is defined by manipulating re- 
sponse availability rather than by inferring complexity 
from performance data expressed in terms of difficulty. 
The findings, however, cast less doubt upon the logical 
structure of the theory than upon the continued theoretical 
linkage of motivation and anxiety, where the latter is 
measured by means of manifest anxiety questionnaires. 

73 pages. $1.50. Mic 57-657 


STATISTICAL LEARNING THEORY APPLIED TO 
AN INSTRUMENTAL AVOIDANCE SITUATION 
WITH HUMAN SUBJECTS 


(Publication No. 17,940) 


Arthur L. Brody, Ph.D. 
Indiana University, 1956 


In this study we have generalized previous treatments 
of avoidance learning by introducing the variable of partial 
reinforcement and have tested the predictive power of 
Estes’ statistical learning theory in the generalized situa- 
tion. 

The experimental situation was as follows: A signal 
tone came on every 10 sec. Following the onset of the 
signal, S could turn a knob left or right. A “correct” turn 
within 1.8 sec. of the onset of the signal resulted in the 
avoidance of D, darkness on a target which S was tracking. 
A “correct” turn after the onset of D resulted in the re- 
appearance of the light on the target. 

Eight groups of 16 human Ss each were used in a two 
by four factorial design. Termination of the signal tone 
was either contingent or not contingent upon a “correct” 
response by S. Partial reinforcement was tested at two 
points: the probability that a given response would escape 
D on a non-avoidance trial was varied, as was the proba- 
bility that a given response would avoid D if made during 


the critical interval of 1.8 sec. following onset of the signal. 


It was found that the contingent versus non-contingent 
variable affected only original acquisition of the avoidance 
response, with more failures of acquisition in the non- 
contingent case. Similarly, acquisition was facilitated by 
uniform, as compared to partial, reinforcement of the 
escape response on non-avoidance trials. The terminal 
level of avoidance learning, measured in terms of the 
probability of one of the knob-turning responses, was di- 
rectly related to the probabilities with which the given 
response was reinforced either by avoidance of D or, on 
non-avoidance trials, by escape from D. 

Analysis of the data in terms of the statistical learning 
model enabled determination of the appropriate mathemat- 
ical operator to represent each possible outcome of a trial 





in the avoidance situation. The forms of acquisitioncurves 
and the asymptotic response probabilities predicted from 
the theory were in good agreement with the data. 

67 pages. $1.50. Mic 57-658 


AN EXPERIMENTAL INVESTIGATION OF THE 
RELATIONSHIP BETWEEN FIXATION EYE 
MOVEMENTS, INVOLUNTARY HEAD MOVEMENTS, 
AND ELECTRICAL ACTIVITY OF THE 
CEREBRAL CORTEX 


(Publication No. 17,916) 


Robert Gaston Eason, Ph.D. 
University of Missouri, 1956 


Supervisor: Dr. Robert S. Daniel 


In this study an attempt was made to discover the 
mechanism which initiates and controls involuntary eye 
movements which occur during fixation. In addition, the 
functional significance of such movements was studied. 

It was hypothesized that a correlation exists between 
the amplitudes of recorded eye movement deflections and 
the deflections representing rhythmic electrical activity 
arising from the occipital region and the frontal-temporal 
region of the cerebral cortex. Secondly, it was predicted 
that a positive correlation exists between the amplitude of 
eye and head movement deflections, and that such deflec- 
tions would be 180 degrees out of phase. 

Simultaneous records of eye-and-head movements, head 
movements only, frontal-temporal and occipital electrical 
activity of the cortex were obtained on EEG recording 
paper. Eye and head movements were recorded with the 
EEG by positioning beams of light reflected from the cor- 
nea and from a convex reflector mounted to the head onto 
the cathodes of photo-electric cells, the output of which 
was fed into the EEG amplifier. 

“Pure” eye movement records were constructed by 
subtracting the head movement deflections from the eye- 
and-head movement deflections. Three types of eye move- 
ments were observed: Flicks ranging in amplitude from 
3-30 minutes of arc and lasting for not more than 0.03 
seconds appeared at intermittent intervals; slow waves 
and drifts of 5-20 minutes of arc and approximately 1- 
second duration sometimes appeared between flicks; and 
waves varying in frequency from 5-11 per second with 
amplitudes up to 15 minutes of arc were observed, 

No relationship was found between the eye movement 
deflections and electrical activity of the cerebral cortex. 
The 5-11 per second deflections correlated positively with 
head movement deflections and the two types of activity 
were approximately 180 degrees out of phase. These com- 
pensatory eye movements were considered to be under the 
control of a sub-cortical center which synchronizes them 
with involuntary head movements. Implications of fixation 
eye movements for theories of visual acuity were discussed, 
and an attempt was made to account for differences in the 
types of movements recorded by this investigator and 
previous experimenters. 71 pages. $1.50. Mic 57-659 
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THE EFFECT OF HYPERTONIC STOMACH LOADS 
UPON FLUID INTAKE IN THE WHITE RAT 


(Publication No. 19,817) 


John Lionel Falk, Ph.D. 
University of Illinois, 1956 


Rats adapted to a 23 1/2-hr. water-deprivation schedule 


were given hypertonic, isosmotic stomach loads of urea, 
mannitol, erythritol, NaCl, and KCl, as well as tap water. 
Substances which do not penetrate intracellular space 
(mannitol, erythritol, NaCl) were found to potentiate the 
most water drinking, while those which penetrate the cells 
gave rise to markedly less intake (urea, potassium). Po- 
tassium was found to have a specific depressive effect 
upon intake which was independent of its lack of effective 
osmotic pressure. The thirst-provoking properties of the 
other hypertonic solutions are explicable in terms of their 
rates of stomach clearance and intestinal absorption, and 
their consequent contributions to the effective osmotic 
pressure of extracellular fluid. 

Other experiments, using a similar deprivation sched- 
ule, involved the administration of hypertonic, isosmotic 
stomach loads of NaCl and glucose, followed by drinking 
of either isotonic NaCl or glucose; and stomach loads of 
hypertonic, isosmotic Nacl and KCl, followed by drinking 
of either isotonic NaCl or KCl. In both experiments, the 
potentiation of intake owing to effective osmotic pressure 
increments was a more important factor controlling the 
amount of fluid ingested than the activation of any sub- 
stance-specific surfeit mechanism. 

The relative acceptability of NaCl and glucose, and 
NaCl and KCI solutions under non-load, single-stimulus 
conditions was determined. At isotonicity, NaCl was more 
acceptable than glucose, and NaCl was much more accept- 
able than KCl. Under conditions of hypertonic stomach 
loading, these acceptability differences disappeared. 

69 pages. $1.50. Mic 57-660 


THE RELATIONSHIP OF PERCEPTUAL DEFENSE 
TO VARIATION IN TASK REQUIREMENTS 
AND EMOTIONAL CONTENT 


(Publication No. 19,422) 


Harold J. Mandl, Ph.D. 
Purdue University, 1956 


Major Professor: Lawrence M, Baker 


In order to investigate processes associated with rela- 
tive defensiveness or nondefensiveness, seventy female 
state hospital employees were administered two tasks 
which, although both contained emotional content, imposed 
markedly different demands on the subject. A word rec- 
ognition (W-R) task involved presenting successively 
clearer carbon copies of words, permitting measurement 
of thresholds for two neutral, four sexual, and four hostile 
words. A color naming (C-N) task required a subject to 
name colors as quickly as possible. Different pages con- 
tained either sexual words printed in color, hostile words 
printed in color, or small blocks of color approximately 
word size. In both tasks, the differential response between 





emotional and neutral material was considered a measure 
of interference due to emotional material. 

Task scores were submitted to analysis of variance. 
In the W-R task, individual subjects did not manifest dif- 
ferential thresholds for sexual and hostile words. However, 
subjects’ thresholds did vary idiosyncratically from word 
to word. In the C-N task, individual subjects’ speeds suf- 
fered differentially from sexual to hostile content. A sig- 
nificant correlation of .27 emerged between total interfer- 
ence manifested in these two markedly different tasks. 
Inter-task correlations between the four combinations of 
specific content varied from .05 to .35. Similar emotional 
contents did not correlate higher than different emotional 
contents. 

Over-all findings were interpreted to support the con- 
tention that processes associated with the defensive mech- 
anism operate so long as emotional threat is present in 
the situation. It was speculated that perceptual defense is 
one aspect of more general characteristics of an individual. 

61 pages. $1.50. Mic 57-661 


THE RELATION OF QUANTITY, QUALITY, AND 
PROBABILITY OF REWARD TO REACTION 
POTENTIAL AND SECONDARY REINFORCEMENT 


(Publication No. 19,849) 


Donald James Mason, Ph.D. 
University of Illinois, ’1956 


This experiment was designed to explore the effects of 
ratio of reinforcement, concentration of sucrose solution 
used as the incentive, and the number of licks of the in- 
centive, on the acquisition of a runway habit by 48 albino 
rats. A second purpose of the experiment was that of 
testing opposing inferences derived from four current 
theories concerning factors critical to incentive motiva- 
tion and the process of reinforcement. The basic design 
of the experiment was a 2 x 2 x 2 factorial in which two 
concentration of sucrose solution (6% and 30%), two ratios 
of reinforcement (20% and 100%), and two different num- 
bers of licks of the incentive (10 licks versus 50 licks) 
were utilized. Since the high and low values of each of 
these experimental variables were in the ratio of five to 
one, the factorial design made it possible to make a num- 
ber of cross comparisons in which various experimental 
groups were equated in terms of the total amount of su- 
crose consumed, or the total amount of consummatory 
activity and the total volume of incentive ingested. This 
design made it possible to analyse the results in terms of 
four different theories regarding the factors critical to 
incentive motivation and the process of reinforcement. 
These theories were: Hull’s drive reduction theory, Hull’s 
weight of incentive hypothesis, Sheffield and Seward’s con- 


summatory activity hypothesis, and Young’s hedonic theory. 


The apparatus consisted of a six-foot enclosed alley 
runway equipped with a photoelectric timing system, The 
sucrose solutions were presented by means of a drinking 
tube which was equipped with an electronic key which, 
in effect, allowed each animal to get the number of licks 
appropriate to his experimental group and then removed 
the drinking tube from the goal-box. 

The variations in ratio of reinforcement and concentration 
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of solution produced effects on running speed which were 
significant at beyond the .001 level of confidence. The dif- 
ferences in running speed as a function of the number of 
licks of the incentive, on the other hand, fell far short of 
statistical significance. 

On the basis of these results, as well as the tests of 
specific theoretical predictions relative to running times 
of the eight experimental groups, it was concluded that 
neither the drive reduction theory, the weight of incentive 
hypothesis, nor the consummatory activity hypothesis were 
of sufficient generality to account for the present results 
and associated results of other investigations. The con- 
tributions of stimulus properties of food incentives, such 
as those emphasized in Young’s hedonic theory of behavior, 
were discussed. 

Subsequent to this training, the animals were tested on 
a black-white discrimination apparatus in which the black 
goal-box used in the initial training was used as one of the 
choice alleys. This test was devised to assess the strength 
of the secondary reinforcing properties of the goal-box as 
a function of the parameters of reward with which it had 
been associated. Ratio of reinforcement, concentration of 
solution, and number of licks all produced significant 
effects on the number of choices of the black alley during 
the ten test trials. 58 pages. $1.50. Mic 57-662 


THE EFFECTS OF THYROID ALTERATION ON AN 
OPERANT RESPONSE IN THE WHITE RAT 


(Publication No. 19,427) 


Robert D. Myers, Ph.D. 
Purdue University, 1956 


Major Professors: Kenneth M, Michels and 
Victor H, Denenberg 


This investigation is comprised of five independent but 
related experiments which are concerned with the effects 
of thyroid alteration on a bar-pressing response in the 
white rat. Hyperthyroidism or hypothyroidism was induced 
artificially by daily intraperitoneal injections of thyroxin 
or thiouracil respectively. 

In the first experiment retention of the operant in hyper, 
normal, and hypothyroid rats was demonstrated after ten 
days of treatment and then after fourteen days during which 
there was no treatment. Also hyperthyroid rats performed 
at a greater response rate than hypothyroid rats. Normal 
animals’ performance fell between the hyper and hypo 
groups. 

In the second experiment performance in bar-pressing 
again differed measurable as a function of thyroid altera- 
tion. The performance level of rats trained after drug 
treatment did not differ from that of rats trained prior to 
drug treatment. When the operant response was extin- 
guished, there were no differences between the extinction 
functions of hyper, hypo and normal thyroid rats. 

The third experiment concerned the alteration of the 
thyroid level in pre-pubescent rats. After reaching adult- 
hood, the hyperthyroid rats performed at a greater re- 
sponse rate than the hypothyroid group with normals again 
falling between. When compared to adult altered rats the 
normals and hyperthyroids were identical; the pre- pubescent 
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altered hypothyroid rats, however, did not achieve as great 
a performance level as did the adult altered hypothyroid 
animals. Extinction functions of the pre-pubescent altered 
rats showed no differences between the hyper, hypo and 
normal thyroid animals. 

In the fourth experiment, hypothyroid and normal rats 
were starved; the performance level of the starved hypo- 
thyroid group was the same as the previous hypothyroid 
rats’ performance levels. The response rate of the 
starved controls peaked above normal controls but did not 
reach nor exceed the performance of hyperthyroid rats. 

Two levels of hyperthyroidism and two levels of hypo- 
thyroidism were introduced in the fifth experiment. Prior 
to training, hunger drive was equalized by removing one- 
third of the amount of food eaten by each animal after 
thyroid alteration had taken place. Regardless of dosage 
all hyperthyroid rats performed at the same level and all 
hypothyroid rats responded at the same rate. There were 
no differences between any of the four thyroid levels in 
the subsequent extinction functions. 

115 pages. $1.50. Mic 57-663 


DRIVE AND CONCEPT FORMATION: A STUDY WITH 
ANXIETY AND EGO-INVOLVED SUBJECTS 


(Publication No. 19,033) 


Concetta V. Romanow, Ph.D. 
Northwestern University, 1956 


This study was designed to compare Ss under three 
degrees of drive in a concept-formation task in which 
strength of interfering tendencies was varied. Drive level 
was varied in two ways: as a function of manifest anxiety, 
and of differential ego-involving instructions. 

According to Hull’s theory E = D X H, when drive is 
increased the entire hierarchy of excitatory potential is 
raised. Thus a high-drive group should perform better on 
a task where the correct response is strong and interfer- 
ing tendencies are weak; conversely, the high-drive group 
should be inferior when the correct response is weak and 
interfering tendencies are strong. (The theory is based 
on learning, but our aim was to extend it to concept forma- 
tion. ) 

A list of 24 nouns was shown in a memory drum for 20 
trials. The S was required to respond to each noun with 
a sensory adjective. The list comprised six sets of four 
nouns, in that four different nouns required the same (cor- 
rect) response. Of these concepts or noun sets, two re- 
quired responses that are highly dominant, two, responses 
of moderate dominance, and the other two required re- 
sponses of low dominance. Dominance level (strength) of 
the responses was determined by the per cent frequency 
of Ss in a standardization group who gave the response to 
the particular noun. Interfering responses were defined 
as all responses (other than the one designated correct) 
given by the standardization group to words in our list, 
with 5% or greater frequency. The lower the response 
dominance, the stronger are the interfering tendencies. 

Three groups of 31 undergraduate Ss (of high, moderate, 
and low anxiety) were selected according to their scores 
on the Taylor scale. For the ego-involvement study, 90 
volunteer Ss were divided into three groups of 30 each and 
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given one of three kinds of ego-involving instructions. The 
high- involvement Ss were told that the task tested intelli- 
gence; the moderate-involvement, that it tested curiosity; 
and the low-involvement, that it tested clerical aptitude. 
These traits were chosen because of their mean scores in 
qa scale of traits ranked by undergraduate students in order 
of value. 

In the anxiety groups there was a significant interaction 
between degree of drive and level of concept dominance, 
both for correct responses and overt errors. That is, the 
high-anxious Ss showed a performance decrement on low- 
dominance concepts (associated with strong interfering 
tendencies). This conforms to Hullian theory. Theresults 
in the ego-involvement groups did not parallel those for 
anxiety. The low-involvement Ss showed decrement on 
low-dominance concepts, making reliably more overt er- 
rors. 

In comparing anxiety and involvement groups, the com- 
bined anxiety Ss were found to be superior to the combined 
involvement Ss on low-dominance concepts. It was hy- 
pothesized that the anxiety Ss, not being told the purported 
function of the task, structured the situation for themselves 
and interpreted it as a test of intelligence. Further, there 
was a Significant interaction on low-dominance concepts, 
showing that decreased involvement but increased anxiety 
are associated with poorer performance. An attempt was 
made to interpret these results on the assumption that 
both anxiety and ego involvement are drives. On a complex 
task (e.g., low-dominance concepts) where interfering tend- 
encies are strong, it seems an optimal degree of drive is 
needed for best performance. When drive is too high (e.g., 
high anxiety) there is decrement because of the relatively 
greater strength of interfering tendencies. When drive is 
too low (e.g., at low and moderate degrees of involvement), 
there is decrement either because the correct response is 
below threshold or because the low-drive group does not 
expend sufficient effort. 113 pages. $1.50. Mic 57-664 


RETENTION OF VERBAL ASSOCIATES AS A 
FUNCTION OF INTERFERENCE 


(Publication No. 19,035) 


Willard Nelson Runquist, Ph.D. 
Northwestern University, 1956 


The purpose of this study was to determine three rela- 
tionships between performance in rote learning and the 
strength of the associates. 


(1) Transfer as a function of the response strength of 
the interfering item. 


(2) Retention of items in a single list of words as a 
function of the strength of those items. 


(3) Retroactive and proactive inhibition as a function 
of the strength of the competing items. 


Two groups of subjects learned two lists of eight paired 
adjectives which had the same stimulus words and different 
response words. Recall and relearning of the first or sec- 
ond list took place after 24 hr. A third group learned and 
recalled a single list. 

The results were analyzed by items. Estimates of 








response strength for each item were made by probability 
analysis which gives the probability of a correct response 
following each number of reinforcements. Items were 
categorized as to strength of first list response. The per 
cent correct of the corresponding second list item on the 
first trial and first five trials of the second list was not 
related to strength. Items were then ranked according to 
the number of reinforcements on the first list item. The 
per cent correct on trial one then decreased as the strength 
of the first list item decreased, but only for the slow sub- 
jects. 

Retention was 72% in the control group and 42% in the 
RI and PI groups. The only difference between RI and PI 
was in the variances. Recali of the individual items in the 
control group as a function of their strength showed an 
increase then a decrease in forgetting as strength in- 
creased. Although not conclusive, two independent tests 
indicate that the shape of the function cannot be attributed 
to differential forgetting of items of equal strength. 

RI and PI data were analyzed by determining the per 
cent recalled for each rank of recalled and interfering 
item strength. These results showed that RI and PI de- 
creased slightly as strength of the recalled item increased. 
There was no effect of interfering item strength and no 
statistical evidence of a difference between RI and PI. 
Relearning, however, was faster in the PI group, the dif- 
ference being on the last two of the five relearning trials. 
RI group showed more intralist errors particularly in the 
later trials. Intrusions were directly related to strength 
in both groups, with more intrusions occurring with weak 
recalled items and strong interfering items. 

The results were interpreted as indicating that the 
interference appears to be largely not related to specific 
pairs. The most important factor in RI and PI thenappears 
to be the discriminability or differentiation between the 
two tasks. It was suggested that the transfer data merely 
reflects a correlation between the difficulty of items in 
the two lists and does not indicate a relationship between 
response strength and transfer. 

69 pages. $1.50. Mic 57-665 


SUBCEPTION AS A FUNCTION OF PARTIAL 
RECOGNITION AND STIMULUS GENERALIZATION 


(Publication No. 19,600) 


Paul Robert Singer, Ph.D. 
Northwestern University, 1956 


Chairman: Janet A. Taylor 


The purpose of this study was to investigate the mech- 
anisms of subception, and empirical concept logically 
necessary to an explanation of perceptual defense. Sub- 
ception has been defined in terms of discrepancies between 
two response measures: an autonomic response (GSR) 
conditioned to noxious stimuli, and verbal responses. When 
the magnitude of the GSR to stimuli incorrectly identified 
verbally is greater in the case of “noxious” items than in 
the case of neutral stimuli, subception is said to be dem- 
onstrated. In the present study, a hypothesis regarding a 
possible mechanism of this phenomenon was presented in 
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terms of the differential effects on the two response sys- 
tems of partial recognition and stimulus generalization. 
In order to test the generality of the subceptive phenome- 
non and because of the deficiencies inherent in the GSR, a 
semi-voluntary button-pressing response was substituted 
for the GSR. 

After pilot work suggesting the appropriateness of the 
motor response, an experiment was performed in which 
48 Ss were trained to pronounce and to respond with one 
of two buttons to 10 tachistoscopically presented nonsense 
words, the response depending on whether the word was 
or was not one of the five associated with a very raucous 
noise. After training, each word was presented at five 
fast exposure speeds. To test for the effects of partial 
recognition, different forms of each word (in terms of 
number of letters shown) were prepared and shown at each 
speed. S was required at each exposure to press one of 
the two buttons and to name the word. Subceptive effects 
were not demonstrated here, and it was suggested that this 
might be accounted for in terms of inadequate learning 
during training trials. 

A second experiment.was therefore performed using 
78 Ss. The number of stimulus words was reduced and 
the number of training trials was increased in order to 
facilitate more adequate learning. In addition to the form 
and speed variables previously investigated, study method 
during training trials was also manipulated, half the Ss 
being required to read the stimulus words out loud and 
half to read them silently. 

Results of both studies indicated a significant preference 
for the neutral button per se, thus making the subceptive 
effect impossible to demonstrate. However, it was found 
with neutral words, to which Ss responded correctly more 
than would be predicted by chance, neither speed nor form 
had any significant effect on the button-pressing response. 
Moreover, speed hada considerably greater effect on each 
of the response categories than did form. These results 
would tend to substantiate predictions from the hypotheses 
presented. 

Although Ss showed a preference for the neutral cate- 
gory with the button-pressing response, their verbal re- 
sponses indicated a preference for the noise category. 
This apparent contradiction was here explained as avoid- 
ance conditioning for the less controlled, less voluntary 
button response, and as a set to prepare for noxious stim- 
ulation for the verbal response. It was concluded, then, 
that the perceptual defense phenomena found here might 
be explained in terms of response dominance rather than 
in terms of perceptual processes. 

81 pages. $1.50. Mic 57-666 


LATENT EXTINCTION" AS A FUNCTION OF THE 
LENGTH OF THE PRE-EXTINCTION INTERVAL AND 
THE INTERVAL BETWEEN PRE-EXTINCTION AND 
EXTINCTION 


(Publication No. 19,051) 


Arthur Raymond Thomas, Jr., Ph.D. 
Northwestern University, 1956 


The present research had two major purposes: (a) to 
test the existence of the phenomenon of latent extinction, 





a 


and (b) to test the effects of certain independent variables 
upon amount of latent extinction, assuming that it exists. 
These variables were length of the pre-extinction period 
(period of non-rewarded confinement in the previously 
rewarding goal platform) and length of the interval between 
pre-extinction and extinction. Ninety naive male albino 
rats, 61 to 89 days old, were given 20 acquisition trials on 
an elevated T-maze. The Ss were given food reward on 
the non-preferred side, and the two goal platforms were 
discriminably different on the basis of cues for several 
sense modalities. Differential treatment for the various 
groups was instituted on the extinction day, 24 hr. follow- 
ing acquisition. Experimental Ss were given pre-extinc- 
tion experience by being confined in the previously reward- 
ing goal box with no food present, while control Ss were 
confined for a similar length of time on a neutral platform. 
One such trial was given, its length being 1, 5, or 15 min. 
Length of the interval between pre-extinction and response 
extinction was a further variable, its values being 15 sec., 
2 min., or 15 min. Thirty response extinction trials were 
given to all Ss, and running time and correct turns re- 
corded. Ten non-rewarded spontaneous recovery trials 
followed extinction by 24 hr. 

Tests of the existence of latent extinction were based 
upon the performance of 30 experimental and 30 control 
Ss run under three combinations of the experimental varia- 
bles. Comparisons of experimental and control groups 
showed a significant depression in number of correct turns 


4 


for experimental Ss lasting throughout the extinction series. ‘ 


Latent extinction experience increased running time, but 
differences were significant only for the first half of the 
extinction series. To test for the effects of the two inde- 
pendent variables upon amount of latent extinction, a 3x3 
factorial design based upon 45 experimental Ss was used. 
Some of these Ss were also used in the comparisons be- 
tween experimental and control groups. It was found that 
inCreasing the length of the pre-extinction period signifi- 
cantly reduced number of correct turns during the extinc- 
tion series. Increasing the length of the interval between 
pre-extinction and extinction significantly increased run- 
ning time on the first extinction trial. Length of the pre- 
extinction period was not related to running time, nor was 
interval between pre-extinction and extinction related to 
number of correct turns. Significant spontaneous recovery 
occurred for both running and turning responses. No ex- 
perimental vs. control differences in recovery were found, 
nor was interval between pre-extinction and extinction an 
effective variable. For experimental Ss, a longer pre- 
extinction time was related to significantly faster running 
time on the first spontaneous recovery trial. 

Various theoretical interpretations of latent extinction 
were examined with relation to the results of the present 
study and other similar studies. The most fruitful ap- 
proach so far would appear to be that proposed by Shef- 
field and Stanley and based upon the notion of frustration- 
produced drive. 85 pages. $1.50. Mic 57-667 
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CONCEPT LEARNING WITH CORRELATED CUES 
(Publication No. 19,940) 


James Evans Whipple, Ph.D. 
Stanford University, 1956 


This study investigates concept learning in a multi- 
dimensional stimulus situation of greater complexity than 
that traditionally employed in concept formation work. 
Increased complexity arises from the presence of two 
relevant learning cues correlated less than perfectly with 
each other. Thus, concept formation is treated as a prob- 
abilistic learning phenomenon of the sort discussed by 
Brunswik, Estes, and other writers. 

Sequences of stimulus items exhibiting the desired cue 
relationships were obtained by appropriate selection of 
cards from the Hovland concept-formation flower designs. 
Two features of those designs were designated as discrim- 
ination-relevant dimensions, and other design features 
were irrelevant. Under all experimental conditions, irrel- 
evant dimensions were reinforced with 50 per cent con- 
sistency; relevant dimensions could take consistency val- 
ues of 100, 87.5, 75, or 50 per cent. 

Four main experimental groups were employed, with 
the following consistency percentages provided for the two 
relevant dimensions: 100:75, 100:50, 87.5:75, and 87.5:50. 

A further independent variable of the experiment was 
provided by manifest anxiety. The purpose here was to 
determine the extent of relationship between concept learn- 
ing facility and anxiety, under the various learning condi- 
tions, and to seek relationships between anxiety and “re- 


sponse strategies”, or modes of attempted problem solution. 


Thirty-six undergraduate subjects were included in each 
experimental group. No attempt was made to pre-select 
these subjects for anxiety level. With a 64-trial learning 








series for each group, the following major results were 
obtained: 

1. Two correlated cue dimensions are better than one 
dimension alone during the early stage of learning. This 
is true when one of the two cues is perfectly reliable, and 
when neither is perfectly reliable. 

2. The facilitating effect of a second correlated cue 
appears only for that majority of stimulus items in which 
the two cues agree. 

3; The presence of a second correlated cue does not 
appreciably facilitate or delay final concept attainment on 
the more reliable dimension, as measured by the number 
of trials required to reach a criterion. 

4. When one cue is completely reliable, a final concept 
attainment level is reached in which the reliable cue is 
responded to with 100 per cent consistency. 

0. when no cue is completely reliable, a question re- 
mains concerning the response level attainable with con- 
tinued practice. Most subjects failed to reach a stable 
response statein sixty-four trials, althoughafew exceeded 
the “probability matching” level. 

6. No relationship was found between learning scores 
and manifest anxiety, under any experimental condition. 
Correlations of anxiety with some “response strategy” 
measures appear more promising, but these represent 
inconclusive trends. 

In addition to the above findings, note is taken of Restle’s 
as yet unpublished mathematical model for multiple-cue 
discrimination learning, which extends his earlier model 
and includes the variable of cue reliability. This new 
model exhibited striking success in predicting group learn- 
ing scores obtained in the present study. 

These results are followed by suggestions for further 
work in the area of probabilistic concept learning. 

92 pages. $1.50. Mic 57-668 
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THE MEMORY MOTIF IN THE GOD-MAN 
RELATIONSHIP OF THE OLD TESTAMENT 


(Publication No. 18,999) 


Charles Louis Kessler, Ph.D. 
Northwestern University, 1956 


The essential meaning of Biblical theology is not scien- 
tifically accessible to a scholastic orthodoxy, which makes 
the Bible a static mirror of later dogma, or to a histori- 
Cism, which has no real ground for the interpretation of 
theological implications. The first method fails to cope 
with the historical nature of Biblical theology; the second 
distorts the theological meaning ob Biblical history. 

The correct theological interpretation of the Bible is 
possible only when the perspective which determines the 
meaning of words and acts is recognized. Such a perspec- 
tive must be sought within and yet behind the terminology 
of the Bible in implications and nuances which remain 
constant amid other variables. That is, the point of view 
from which Biblical theology can be rightly interpreted is 











to be found in the analysis of recurrent motifs. Motif- 
research holds forth the promise of revealing the theolog- 
ical meaning of Biblical terminology without dogmatic 
distortion of historical facts. 

The purpose of this study is to investigate the possibil- 
ity of clarifying the Biblical faith by an approach through 
one of its basic motifs as elaborated in the Old Testament: 
the concept of memory. 

The meaning of memory in the Old Testament may be 
found in an analysis of the words of the Hebrew memory 
vocabulary: zakar (“to remember”), zeker (“remem- 
brance”), zikaron (“memorial”), azkarah (“memorial 
offering”), expressions with leb and lebab (“to bear in 
mind”), shakah (“to forget”), shakeah (“forgetting”), nasha 
(“to forget”), and Nishiyya (“forgetfulness”). These words 
are used for the literal process of recalling or forgetting. 
However, most frequently memory in the Old Testament 
is much more than a thought process; it is a determina- 
tion of action. Memory involves the total person in his 
inevitable personal-communal relations. It is existential. 

In this sense memory is used of the relationship between 
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God and man. For man to remember God, His deeds, or 
His law is for him to be in a relationship with God of active 
trust and obedience. When man forgets God, His works, 

or His will, he is guilty of sin, ingratitude, and disobedi- 
ence. For God to remember man normally means that 
God actively intervenes in the human situation with saving 
help. However, God’s memory of human sin indicates 
active judgment. 

Memory in the Old Testament is not a mystical delving 
into the self’s immanent reservoir of knowledge; it involves 
an awareness of concrete past event. For both God and 
man memory is tied to the historical. God’s memory is 
action consistent with His historical covenants. Faith has 
a normative event of remembrance: The Exodus from 
Egypt. This event is constitutive of Hebrew faith because 
in it is found a concrete revelation of the redemptive power 
and will of God. 

However, the memory of God’s redemptive acts is not 
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simply a psychological memory. It is a powerful present 
relationship between God and His people giving a contem- 
poreneous faith in God’s steadfast love, determinative of 
man’s existence. The meaning of Israel’s worship may be 
found in this experience of remembrance. 

The presence of the memory motif in contexts relating 
to revelation, sin, wrath, mercy, salvation, ethics, and 
eschatology is an interpretive key underscoring the histor- 
ical-personal-communal-relational factors in these con- 
cepts. The impact of the memory motif upon the New 
Testament suggests its unity of perspective with the Old 
Testament while allowing for the element of fulfilment. 

The Old Testament memory motif points to an interpre- 
tation of reality in which God is the powerful personal God 
of redemptive grace, who, in spite of all human, historical 
tragedy, works out His purpose of creating a community of 
persons as the fulfilment of the historical process. 

262 pages. $3.40. Mic 57-669 
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ALLOCATION OF PROCEDURAL RESPONSIBILITIES 
AS A DETERMINANT OF GROUP PRODUCTIVITY 
AND SATISFACTION 


(Publication No. 19,798) 


David Kenneth Berlo, Ph.D. 
University of Illinois, 1956 


The purpose of this thesis was to investigate for possi- 
ble differences in the level of perceived productivity and 
maintenance among small, problem-solving discussion 
groups which interacted under varying structures of pro- 
cedural communication. The four kinds of procedural 
communication behavior utilized were: (a) calling on peo- 
ple, (b) insuring conformity with the agenda, (c) preserv- 
ing relevance and clarity, and (d) maintaining interpersonal 
relations. Experimental groups were ereated in which 
these procedural behaviors were structured in three ways. 
Under the “centralized” treatment, one member was as- 
signed all of the procedural behaviors; under the “diffused” 
treatment, each member was assigned a part of the proce- 
dural behaviors; under the “unassigned” treatment, no 
assignment of procedural behaviors was made. 

It was hypothesized that groups which had a procedural 
structure, either centralized or diffused, would be per- 
ceived by their members and by external observers as 
more productive and better maintained than groups in the 
unassigned treatment, in which there was no imposed pro- 
cedural structure. It was further hypothesized that groups 
with a diffused structure would be perceived as more pro- 
ductive and better maintained than groups with a central- 
ized structure. Finally, it was hypothesized that, within a 
given group, subjects who communicated the most would be 
judged as the most productive group members, and would 
be perceived as having exerted the most leadership within 
the discussion. 

One hundred and twenty undergraduate students ina 
teacher-training curriculum were used as subjects. 





Subjects were assigned randomly to groups of four mem- 
bers each, with the two limiting conditions that (a) no two 
members of the same group knew each other more than 
slightly, nor liked or disliked each other more than slightly, 
and (b) males and females were not placed within the same 
group. Of the thirty groups that were created, ten were 
assigned randomly to each treatment condition. Each 
group met for thirty minutes and discussed the question: 
What would be the best method of grading students in the 
public schools? Two observers watched each discussion, 
through use of a one-way mirror. After the discussion, 
subjects and observers responded to a questionnaire con- 
taining several measures of perceived productivity and 
group maintenance. The observers also recorded the 
frequency, length, and content of the communications in- 
itiated by each subject. 

In analyzing the data collected, primary use was made 
of the simple random replications analysis of variance. 
Results of the analyses revealed the following statistically 
Significant findings: 


1. Observers perceived diffused groups as more pro- 
ductive than centralized groups, and both as more 
productive than unassigned groups. 


. Members of diffused groups perceived their groups 
as somewhat more productive than members of 
centralized groups did. Members of both diffused 
and centralized groups perceived their groups as 
significantly more productive than did members of 
unassigned groups. 


. Members of diffused groups had more favorable 
attitudes toward their groups, and toward other 
group members, than did members of centralized 
groups. Both centralized and diffused subjects had 
more favorable attitudes than did unassigned subjects. 


. The rank order of communication participation of a 
subject within his group was positively related to: 
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a. The ratings of productivity he received from the 
observers. 


b. The ratings of productivity he received from his 
fellow group members. 


c, Other members’ perceptions of the amount of 
leadership he exerted. 
137 pages. $1.85. Mic 57-670 


AUTHORITARIANISM AND PREJUDICE IN 
NEAR-EASTERN STUDENTS ATTENDING 
AMERICAN UNIVERSITIES 


(Publication No. 19,487) 


Lutfy N. Diab, Ph.D. 
The University of Oklahoma, 1957 


Major Professor: Carl R, Oldroyd 


The purpose of the present study was to investigate the 
relationship of authoritarianism to traditional family ide- 
ology and to prejudice (social-distance) toward minority 
groups in a Near-Eastern sample. Also, the role of au- 
thoritarianism in intense negative intergroup relations as 
well as the function of personal adversity in prejudice 
toward out-groups were investigated in this research. 

The sample used in this study consisted of 76 male 
foreign Arab students in Oklahoma and Texas, the majority 
of whom are engineering undergraduates, representing 
middle and upper-middle classes in their own countries. 
Twenty-three subjects in this sample were Christians and 
47 were Moslems. 

All subjects were administered a slightly modified form 
of the F(ascism) scale, as a measure of authoritarianism, 
and the TFI scale, as a measure of traditional family ide- 
ology. A revised Bogardus social-distance scale composed 
of nine statements and applied to four minority groups in 
the Arab World (Armenians, Kurds, Jews, and Circassians) 
was administered as an index of prejudice or social-dis- 
tance. Also, the subjects were asked to indicate if they 
had suffered any personal losses at the hands of any of 
these four minority groups. To measure attitude toward 
one extreme out-group, Zionists, a 20-item Thurstone 
scale was used. Finally, the subjects were asked to fill 
out a questionnaire supplying information about their back- 
ground. 

The results showed that authoritarianism was signifi- 
cantly related to traditional family ideology. However, in 
its relation to prejudice, authoritarianism was found to be 
Significantly related only to prejudice toward Jews but did 
not show significant relationship to prejudice toward Ar- 
menians, Kurds, or Circassians. Since Armenians are 
known to be predominantly Christians while Kurds and 
Circassians are known to be predominantly Moslems, 
correlations were computed between authoritarianism and 
prejudice toward these minority groups for Christians and 
Moslems separately. However, the results still did not 
Show any significant correlations. An analysis of variance 
Showed that the subjects in this sample, regardless of 
their religious group membership, were reacting consist- 
ently in an unfavorable manner toward Jews while main- 
taining a favorable social-distance toward all of the other 





three minority groups. Explanations here were made in 
terms of the nature of functional relations between Arabs 
and these groups, as well as in terms of the authoritarian’s 
general tendency to dichotomize values. 

It was also found that personal loss at the hands of an 
out-group does not necessarily increase hostility toward 
the out-group more than is revealed by other in-group 
members who did not suffer any such losses. 

Finally, authoritarianism did not relate significantly to 
attitude toward an extreme out-group, Zionists. The effect 
of personality factors was thought to be reduced here in 
the face of strong social pressures and conformity to in- 
group norms which define a negative attitude toward Zion- 
ists. 64 pages. $1.50. Mic 57-671 


THE INFLUENCE OF CONTROLLED STRUCTURE 

AND COMPOSITION UPON PERFORMANCE AND 

SELF-CONCEPTION IN TASK-ORIENTED GROUPS: 
A LABORATORY STUDY 


(Publication No. 19,858) 


John Clarence Pock, Ph.D. 
University of Illinois, 1956 


This research investigated group structure and compo- 
sition as determinants of performance and self-conception 
by attempting to manipulate interactional patterns inde- 
pendently of task characteristics and interpersonal involve- 
ment of participants. Group structure was understood to 
refer to specificable communicative patterns providing who- 
to-whom matrices in terms of which measures of task 
performance and self-conception were analyzed. Task- 
related messages were sent along predetermined commu- 
nication networks of three types, i.e., a “democratic” or 
circle-shaped pattern, a “bureaucratic” or Y-shaped pat- 
tern, and an “autocratic” or x-shaped pattern. 

Using college students participating in five-member 
groups, these linkages were tested under two experimental 
settings: (1) group members were close friends maintain- 
ing on-going extra-experimental institutionalized patterns-- 
dating, residential, familial, and other affiliations; (2) 
groups were contrived by placing one member of each 
friendship group in a completely anonymous situation 
wherein affective neutrality with respect to interpersonal 
relationships obtained. 

Subjects performed the Bavelas Group Squares Test 
under three structural conditions and the two settings of 
composition while seated in cubicles that limited the de- 
gree of information they had of each other. Arrival and 
departure in the anonymous setting was manipulated to 
make it impossible for participants to know or see their 
co-workers. This was maintained throughout the course 
of experimentation. S’s were motivated to cooperate 
equally well in both situations. 

Measures of performance consisted of four types: 
participation, reciprocity, frequency of interaction, and 
efficiency. Kuhn-McPartland’s “twenty Statements Test” 
administered after each session provided a measure of 
the self-concept as an array of responses to the question, 
“Who Am I?” 

Participation was greatest in the most dispersed struc- 
tural arrangement, i.e., the “bureaucratic.” “Democratic” 
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and “autocratic” patterns were very similar to each other. 
There was a direct relationship between the positions of 
centrality and participation. Although a greater range of 
participation was found in the friendship than in the anony- 
mous Situation, the former evoked a slight but not signifi- 
cantly greater rate of participation. 

Structural arrangement was found to be a significant 
determinant of the reciprocity pattern, in that positions of 
centrality were inversely related to the degree of respon- 
siveness. This characteristic was found to be especially 
true in the friendship situation. It was found that partici- 
pation was also inversely related to responsiveness. 

The frequency of interaction or number of acts per unit 
time was found to be higher in the anonymous than in the 
friendship situation. The most rapid rate of activity oc- 
curred in the “democratic” structure, the slowest in the 
“autocratic” structure, and an intermediate rate in the 
“pureaucratic”. This was independent of the interpersonal 
characteristics of participants. 

Efficiency in solving the problem in the shortest time 
with the least expenditure of acts was found to be greater 
in the anonymous than in the friendship situation. The 
“democratic” structure was the most efficient for the 
anonymous groups, while the “autocratic” was most effi- 
cient for the friendship groups. 

Several analyses of the self-concept as elicited by the 
“Twenty Statements Test” were made. It was found that 
the configuration or the manner in which the self-concept 
is organized did not systematically vary with role per- 
formance in our experimental conditions. An item-analy- 
sis of the components of the self-concept, interpreted as 
reflecting salient reference groups for the actor, disclosed 
systematic variance with the experimental conditions. The 
anonymous group setting functioned to call out reference 
groups that were distinctly appropriate to the immediate 
Campus social system. The expectation that more private 
referents would obtain in the friendship than in the anony- 
mous situation was not confirmed. Subjects selected social 
anchorages that were appropriate to the types of interper- 
sonal involvement occurring in the situation. Self-refer- 
ents that were differentiating in the friendship situation 
were apparently not appropriate in the anonymous situation 
and vice versa. 

These data were interpreted within the structural- 
functionalist frame of reference. 
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AN INVESTIGATION OF THE RELATIONSHIP 
BETWEEN ANTI-SEMITISM AND DISPLACEMENT, 
PROJECTION, AND INHIBITION OF AGGRESSION 


(Publication No. 19,939) 


Donald Arthur Weatherley, Ph.D. 
Stanford University, 1956 


The purpose of this research was to test experimentally 
four hypotheses derived from or related to the scapegoat 
theory of prejudice. It was hypothesized that individuals 
high in anti-Semitism differ from those low in anti-Semi- 
tism in that the former: (1) Have a greater specific tend- 
ency to displace aggression onto Jewish figures; (2) Have | 
agreater general tendency todisplace aggression; (3) Have © 
agreater general tendency toproject aggression; (4) Have ~ 
a greater tendency to inhibit the direct expression of ag- 
gression toward an instigator of higher status than they. 

To test these hypotheses 60 male college students were 
exposed, in small group sessions, to an aggression arous- — 
ing situation. This group was composed of individuals of 
whom half had scored high on the Levinson Anti-Semitism 
Scale and half had scored low on the scale. Immediately 
following aggression arousal, a specially designed fantasy 
test was administered. Comparable control subjects, in- 
dividually matched with the experimental subjects on the 
basis of A-S Scale score were administered the fantasy 
test without prior aggression arousal. The data obtained 
from the fantasy test were used as a basis for evaluating 
the hypotheses concerning displacement and projection of 
aggression. Written comments by the experimental sub- 
jects to the experimenter who intentionally provoked them 
were rated for aggressiveness as a measure of the tendency 
to inhibit the direct expression of aggression. 

While the results indicated that the aggression arousal 
situation was successful in evoking hostility toward the 
instigator inthe experimental subjects, the four hypotheses 
which were tested were not confirmed by the data. An 
unexpected finding was that individuals who had scored low 
on the A-S Scale manifested significantly less aggression 
toward fantasy characters having Jewish names under con- 
ditions of aggression arousal than did comparabie control 
subjects serving under neutral conditions. 

It was concluded that the data served to cast doubt on 
the predictive utility of the scapegoat theory. In addition, 
the statistically significant results which were obtained 
implied that aggression arousal evokes, in individuals 
extremely low in anti-Semitism, a specific tendency to 
inhibit the expression of aggression toward Jewish figures. 

110 pages. $1.50. Mic 57-673 
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CHANGING METHODS OF SOCIAL CONTROL: 
A STUDY OF TRANSITIONS IN TECHNIQUES OF 
DEALING WITH YOUTHFUL DEVIANCY IN SELECTED 
AREAS OF WEST AFRICA 


(Publication No. 18,049) 


Elizabeth Anne Betz, Ph.D. 
New York University, 1956 


Adviser: Paul W., Tappan 


The broad purpose of this study was to investigate cer- 
tain changes in methods of social control of juveniles in 
societies undergoing rapid social change. The particular 
problem for analysis was how current practices with ref- 
erence to adjudication and post-adjudication processes are 
presently handled in areas of change. 

Selected areas of the Gold Coast and Nigeria were 


™ chosen for examination because, like many areas of the 


world which have experienced accelerated change in recent 
years, they present certain contrasts in practice within 

the social system which may be examined comparatively. 
The findings of this research were elicited to a large ex- 
tent from published sources such as anthropological stud- 
ies, government documents, statutes, United Nations docu- 
ments, etc. 

For purposes of analysis, selected areas in these terri- 
tories were categorized as traditional and transitional. 

The traditional was defined as the society where formal, 
legal measures of social control do not exist at all or to 
any Significant extent. The transitional type was the soci- 
ety which had come under the influence of western culture 
and established a system of legal control. 

Initial consideration of the problem involved conceptual 
analysis of traditional and transitional societies with spe- 
cial reference to social control. Methods of social control 
with respect to juveniles were then examined in two tradi- 
tional societies, the Ashanti of the Gold Coast and the Ibo 
of Nigeria, and one traditional society, Sekondi-Takoradi 
of the Gold Coast. 

The concept of social control used in this study included 
1) the process of socialization and, 2) the application of 
certain specific measures of control to individuals whose 
socialization had not been effective in terms of their social 
systems. 

The traditional societies were analysed from two per- 
spectives: historical and contemporary. Methods of so- 
cial control within these systems were found to be broadly 
Similar. With respect to juveniles, techniques of control 
were Closely integrated within the configuration of a rather 
Stable consensus on societal norms: a relative consistency 
of behaviour patterns which were available to members of 
society and a uniformity in the patterns of socialization. 
The family was closely integrated with other social institu- 
tions and outside influences were minimal. If norms of 
Society were not learned effectively through the process of 
Socialization and deviant behaviour resulted, measures 
were provided to enforce society’s rules. 

In the transitional society the patterns of the old culture 
were seen existing contemporaneously with new norms, and 
new patterns were emerging. A shift in the function of 
institutions had occurred and vacillation between the old 
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and the new was seen in the spheres of religion, economics, 
the family and the political structure. Certain inconsist- 
encies and discontinuities were found in the socialization 
process. Changes in methods of control applying to devi- 
ants were examined in relation to changes in the political 
structure. In the traditional society the political institu- 
tions were closely related to the other institutions of the 
society. While traces of political authority based on kin- 
ship and lineage were reported to exist in the transitional 
society, formal systems of government had been intro- 
duced. The aspects of government which had most effect 
on measures of control of youthful deviants were those 
stemming from legislation enacted through the central 
government. Such legislation provided for juvenile courts, 
remand homes, probation, approved schools and institutions 
and other measures of control. These did not grow out of 
the indigenous culture but were based, with certain varia- 
tions, on legislation of an alien culture. 

It was anticipated that in this exploratory study ques- 
tions would arise which could not now be answered. Such 
questions, pertaining to processes of social control as 
well as to related aspects of the subject are presented in 
the final chapter as a guide to further research. 
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SOCIAL STRUCTURE AND FERTILITY 
IN PUERTO RICO 


(Publication No. 18,982) 


Arnold Sanford Feldman, Ph.D. 
Northwestern University, 1956 


It is the purpose of this study to provide information 
about the relationships that exist in Puerto Rico between 
social status and attitudes and behavior related to fertility. 
The study examines these relationships with respect to 
several measures of social status. In this way, informa- 


_ tion is provided about the relative strength of the relation- 


ship between the various dimensions of social status on 
the one hand and fertility-related attitudes and behavior 
on the other hand. Further, by splitting each of the status 
hierarchies into two or three response levels, information 
is provided about the correlation between the level of so- 
Cial status and attitudes and behavior related to fertility. 
This is, then, a study of inter-and intra-status differen- 
tials in fertility-related attitudes and behavior in Puerto 
Rico. 

The hypotheses are: 
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(1) The more education a person has the more his 
attitudes will be conducive to low fertility. 


(2) The more education a person has the lower will 
be his fertility levels. 


(3) Education will have strongest effects on fertility- 
related attitudes and behavior, in the direction 
stated in (1) and (2) above, than any of the differ- 
ent types of status. 


(4) When other types of status are controlled, eco- 
nomic status will not affect fertility levels. 


(5) When other types of status are controlled, eco- 
nomic status will not affect fertility-related atti- 
tudes. 


(6) An urban population will hold attitudes more 
conducive to low fertility than a rural population. 


(7) An urban population will have lower fertility 
levels than a rural population. 


(8) The rural-to-urban migrant will hold attitudes 
more conducive to low fertility than the pure 
rural or pure urban group. 


(9) The rural-to-urban migrant will have lower 
fertility levels than either the pure rural or 
pure urban group. 


The results were that the most important factor for 
exposure to low fertility attitudes is an environment which 
contains the characteristics usually associated with urban 
life. Therefore, the opportunity for short-range decreases 
in fertility levels in Puerto Rico is certainly present. 
Providing roads and electrification can be accomplished 
in a much shorter period of time than raising the economic 
or educational levels of a society. 

Although education clearly acted as hypothesized, it 
was somewhat contrary to the theory in that it was less of 
a discriminator of fertility-related behavior and attitudes 
than birth-residence status. Generally, economic status 
conformed to the theory, and in addition showed a some- 
what surprising result. There was some tendency for 
higher economic status to be associated with higher fertil- 
ity behavior and attitudes. The age comparisons showed 
mixed results. There was some tendency for old age to be 
associated with high fertility attitudes, particularly in 
regard to the ideal number of children. The age compar- 
isons for the remaining dependent variables did not show 
any Clear pattern of differentiation. 

There were several weaknesses of the study. The 
relationship between actual fertility and attitudes toward 
family limitation, female employment and religion has 
been assumed; they have not been tested. If these attitudes 
are not related causally to fertility, but are set after the 
fact, then the kind of theorizing presented would not hold. 
The principal suggestion for further research, therefore, 
would be to see how the different levels of the attitudes 
cause fertility itself to vary. However, these findings 
show that many different approaches are necessary to 
study an attitude such as fertility ideal. Another weakness 
of the study was its dependence on a cross-sectional rather 
than a longitudinal analysis. 
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SOCIAL FACTORS IN STUDENT COUNSELING NEEDSs: 
A COMPARATIVE STUDY OF STUDENT COUNSELING 
CLIENTS AND NON-CLIENTS AMONG COLLEGE 


A sample group of 723 students were selected from a 
universe of 1,576 students who made up the freshman 
class for the academic year 1953-54. Of this group, 328 
students comprised the population of freshmen who had 
sought counseling, for any reason, at the Student Counsel- 
ing Center of the State College of Washington during that 
year. The remaining 395 students represented a system- 
atic sample of the 1,248 freshmen who had not sought 
counseling at the Student Counseling Center during the 
same period. 

The objectives of the study were to determine whether 
certain items of social information, viewed from a socio- 
logical frame of reference, would be found to be more 
characteristic of those students who sought counseling 
assistance than of those students who did not seek counsel- 
ing assistance. The selected social factors employed rep- 
resented responses of freshmen to selected items on the 
standard application for admission form. 

The fifteen social factors selected were organized as 
major variables under the following headings: 


A. Maturity Factors 
1. 


2 
3. 
4 


B. Family Background Factors 


C. General Social Factors 
¥ 


These variables were then examined with reference to 
the incidence of clients as compared to the incidence of 
non-clients for alternative characteristics of each varia- 
ble. Comparisons were made for each of the following 
break downs, by percentage representation: 


rrr Fr YF > 


2. Rural or urban home residence 
3. 
4 
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Total group comparisons--all clients compared 
with all non-clients. 


— 


9. Educational problems comparison--all clients with 
problems in educational-academic areas compared 
with all non-clients. 


3. Personal problems comparison--all clients with 
problems in personal-social-emotional areas com- 
pared with all non-clients. 


4, Vocational problems comparison--all clients with 
problems involving decisions about vocational choice 
compared with all non-clients. 


The general null hypothesis set up for testing was as 
follows: Among college freshmen, the patterning and sig- 
nificance of sociological characteristics will not reveal 
differences between groups of students capable of reflect- 
ing differential need for formal counseling services. 

The statistical techniques selected to test this hypothe- 
sis and the more specific ones contingent upon it were the 
standard error of a proportion and the chi-square test of 
independence. The analyses were applied with reference 
to the one-tailed test of significance. 

In the main, “maturity factors” offered negligible as- 
sistance in differentiating clients from non-clients. There 
was some indication that the “maturity” factors of age, 
marriage, and veterans status operate to increase rather 
than to inhibit client representation in the interest of edu- 
cational and vocational goals. On the other hand, it would 
appear that lack of “maturity,” as measured by these 
crude indexes, is associated with client representation in 
the area of personal-social-emotional adjustment. 

There is some indication that selected family back- 
ground factors have significance for differences between 
clients and non-clients. Among significant associations 
found were such characterisitcs as low level of parents’ 
education, death of a parent, low rank in the sibling birth 
order, sib-isolation (being the only member of a given sex 
in an otherwise one-sex sibling group; e.g.,a single male 
in a group of more than two siblings), and size of sibling 
group. 

The distribution of the data on the variables considered 
under “general social factors” suggest an association be- 
tween client and non-client incidence (1) with reference 
to the student’s own sex, in the area-of personal-social- 
emotional adjustment, (2) with reference to rural or urban 
residence categorically, (3) with reference to vocational 
choice in the areas of personal and vocational adjustment, 
and (4) with reference to the need to work during the col- 
lege year. 

The findings indicate that the general null hypothesis 
can be confidently rejected at the 5 per cent point of sig- 
nificance. However, the test of the more specific null 
hypotheses yielded a variable pattern of significance. The 
findings lend general support to the position that an assess- 
ment of need for formal counseling services, among col- 
lege freshmen, can be aided by a sociological orientation. 
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HOW FARM OPERATORS VIEW RETIREMENT: 

A STUDY OF RETIREMENT ATTITUDES AND 

PLANS AND THE EFFECT OF THE RECENT 
EXTENSION OF SOCIAL SECURITY TO FARMERS 


(Publication No. 19,878) 


John Samuel Taylor, Ph.D. 
University of Illinois, 1956 
Adviser: Professor J. E. Hulett, Jr. 

With the spread of urban values and practices and the 
recent extension of the Social Security Act, retirement is 
becoming an area for sociological study in a portion of 
our population which traditionally has been governed by 
rural cultural values. Rural retirement research, how- 
ever, is only in its infancy and recent studies have con- 
centrated-on the economic-security aspect of retirement 
and have been designed with little reference to sociological 
theory. The present study attempted to avoid some of the 
weaknesses and deficiencies found in earlier rural retire- 
ment research. The purpose of the study was (1) to ex- 
plore the process of retirement in agriculture, (2) to 
discover what roles and activities are associated with 
being retired, and (3) to gather information as to the ef- 
fect of the Social Security Act Amendments of 1954 on the 
retirement plans of farm operators. 

The farm operator’s role was conceptualized as includ- 
ing both management and labor functions, and the process 
of retirement as proceeding in three stages from fully 
active through partially retired to fully retired. The study 
was designed to test two hypotheses. The first predicted 
that a farmer would be considered by his fellows as par- 
tially retired when he had given up the labor role, and as 
fully retired when he had given up both labor and manage- 
ment roles. The second hypothesis predicted that the 
passage of the Social Security Act Amendments of 1954 
has resulted in no change in farm operators’ retirement 
plans and attitudes toward retirement. 

Fifty-one farm operators in an East Central Illinois 
County were interviewed between November, 1955 and 
March, 1956. Agriculture in the county is concentrated in 
cash-grain production. Land values are high and the ten- 
ancy rate is high. 

The first hypothesis was partially confirmed. However, 
it wag discovered that in the eyes of active farmers, a 
farmer considered partially retired may or may not be 
performing labor roles, although he would stiN be keenly 
interested in the operation of the farm and may from time 
to time intervene in its management. 

The second hypothesis was confirmed, in that only 
about one-fifth of the sample farmers stated that the Social 
Security Act Amendments had any effect on their retire- 
ment plans. 

Additional findings of the study include the following: 
active farm operators view full retirement as “real” re- 
tirement; tenants as well as owners are owner-oriented 
in their retirement views; and a retirement status is 
ascribed to an aged farmer according to his work per- 
formance rather than by his residence in town or on the 
farm. Further, it was discovered that retirement is viewed 
as a “right” as well as a “duty” for an aged farmer and 
that very few farmers have definite plans for full retire- 
ment but do have plans and ideas concerning partial re- 
tirement. The farmers, in general were not aware that 
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they were to be included in the Social Security Act exten- 
sion, but it was observed that they experienced very little 
difficulty in reconciling the legal norms for retirement 
with the cultural norms for retirement. 

The reasons given by the farmers for which they would 
retire seemed to reflect the value of work, individual de- 
cision, and the need to help rural youth get started infarm- 
ing. The farmers studied were not governed by strong 
community norms in the area of retirement. Most farmers 
would not disapprove of another farmer retiring for any 
reason. 

It is the conclusion of this study that for farm operators 
partial retirement should be viewed more as a type of re- 
tirement than as a continuation of an active work status. 
This might well be true of other self employed individuals. 
Retirement, especially partial retirement, is not wholly 
unattractive to farmers. Farmers have accepted and have 
adjusted to the legalistic definitions of retirement in the 
Social Security Act as well as have urban businessmen. 
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A SOCIOLOGICAL ANALYSIS OF THE HEALTH 
STATUS OF OLDER PEOPLE IN SELECTED 
COUNTIES OF PENINSULAR FLORIDA 


(Publication No. 17,457) 


Irving Leonard Webber, Ph.D. 
Louisiana State University, 1956 


Supervisor: Professor Homer L, Hitt 


This dissertation deals with the relationships of certain 
sociological characteristics to the morbidity of older peo- 
ple. The significance of health and departures from health 
in the general population is widely recognized. Sickness 
obviously decreases economic efficiency; moreover, it has 
important effects on the functioning of the individual in the 
family, the community, the church, the state, and other 
institutional contexts. Earlier studies which have demon- 
strated that illness takes a greater toll among older than 
among younger adults suggest the desirability of exploring 
the morbidity experiences and behavior of persons in the 
later years. Such investigations are of growing importance 
in view of the increasing numbers and proportions of mid- 
dle-aged and aged people in our society. 

The data analyzed in this study were obtained through 
household interviews carried on by trained field workers. 
The subjects were 1,278 persons aged 50 and over residing 
in selected study units located in Alachua, Flagler, Lafay- 
ette, and Lake counties, all of which are situated in the 
central and northern portions of peninsular Florida, and 
in the city of Jacksonville, which is situated in the north- 
eastern part of the state. Interviews were conducted in 
all households within each study unit. The method used 
in choosing geographic areas for inclusion was designed 
(except in Jacksonville, where a directed, nonproportional 
sample of lower- and middle-class households was ob- 
tained) to avoid known biases. A schedule was utilized to 
elicit the following information covering a six-month period 
ending at the time of interview: incidence of disabling ill- 
ness (defined as sickness or injury which prevented the 
individual from working or engaging in his usual activities 
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for one full day or more) and the circumstances surround- 
ing the episodes; extent of use of certain health-care 
services; self-evaluation of health; and chronic illnesses 
and disabilities. 

Two-fifths of the study population experienced disabling 
illness. About three-fourths of the disabled were attended 
by physicians while they were ill or injured, and about 
one-eighth were hospitalized. Nearly half of the subjects 
visited physicians, and one-eighth obtained physicians’ 
services at home. One-seventh received dental care. 
Services of nurses, of practitioners other than physicians, 
and of public health departments were used by relatively 
small proportions of the population. 

Race was associated with a number of differentials. In 
General, larger proportions of Negroes experienced dis- 
abling illness, were ill for relatively long periods, and 
used public-health-department services. On the other 
hand, larger proportions of whites were hospitalized, re- 
ceived dental services, and considered their health to be 
fair, good, or excellent, as opposed to poor or very poor. 

Differentials related to sex were small and tended to 
be inconsistent from study area to study area. 

Incidence of disabling illness increased sharply with 
age. The proportions in 10-year age classes who were 
visited by physicians and who visited dentists increased 
to a maximum at ages 70-79 and were slightly lower at 
age 80 and over. 

Residents of cities, when compared with residents of 
the open country, villages, and the urban fringe, made 
relatively greater use of dental-care services. 

Attendance by physicians for disabling illness and use 
of dental services were found to increase with higher so- 
cioeconomic status. Utilization of public-health-depart- 
ment services increased as status decreased. 

Additional findings related to race, sex, age, residence, 
and socioeconomic status did not apply, in general, to the 
combined study population and all of the study areas as 
well, 365 pages. $4.70. Mic 57-678 


PRIMARY FRIENDSHIP RELATIONS OF HOUSEWIVES 
IN TWO SOCIAL STATUS AREAS: COLUMBIA, 
SOUTH CAROLINA 


(Publication No. 20,036) 


James Howard Williams, Ph.D.v¥ 
Vanderbilt University, 1956 


Supervisor: Albert J. Reiss, Jr. 


This study isolates one type of primary relationship, 
that of close friendship, and attempts to determine whether 
there are social status differences in these relationships. 
Specifically, the problem investigated is whether there 
are differences in the close friendship relations of house- 
wives residing in two different social status areas of Co- 
lumbia, South Carolina. 

The main hypotheses the investigation tests can be 
summarized as follows: (1) Women who reside in the 
lower status area will place relatively greater emphasis 
on primary neighborhood and personal friendship, club or 
organizational friendship and church friendship contacts 
and activities than women who live in the higher status 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 














Pre hy > Vietadinsss pet te = = al . - - ‘ 
Aare A, jee tee aS “44 in SSulaei ns ts EE Le ge ee : teghs , c po F aS Leite eA SU, Cy : pha Sih 258 3 zs 
A oe Se - Pe ee Le Be ee A Cee. CA pee pea etn “ Tie ae ss Cee: ie? sited x mae © ae eeoe oy aa me SP - TA ee Len 
em nose! Tot he ek ate inf it yeah Ss Nip oye fae SA ‘ eo - #; Fa a aa Nh ks 2 ee ae DOO LM 2 SOS See ee ae ee PL hee or tae, eee Rhy ae, 
< ta eS SOLER TS Re Ry eS ak ty ete wt Sonige + 8 ; . x Re a re ? 
oe vue F “Ty Sr tees = ie . 
a Ot SP ae has ae tes Ye SONGS Ik 4 
heen iS rene ‘: 
te Oe as LP tea] & | < 








SOCIOLOGY 





425 








eEEEaEeE~_ 


area; (2) Women who reside in the higher status area will 
place relatively greater emphasis on school friendship 
contacts and activities and for friendships made in connec- 
tion with their own and their husband’s work than will 
women who reside in the lower status area. The nullform 
of these hypotheses was tested with the significance of dif- 
ference as the specific test for rejection of the null hypoth- 
esis. 

The specific research design of the study compares the 
housewives of two residential areas of Columbia, South 
Carolina which differ in their social status composition. 
This design was chosen over alternate ones since it more 
readily permitted control over other factors known to be 
related to friendship contacts and activities and organiza- 
tional membership and participation, viz. family composi- 
tion of households, duration of residence, age of settlement, 
church participation and race. In addition, age of house- 
wife was statistically controlled for all comparisons. Dif- 
ferences in social status were measured by family income, 
husband’s occupation and education of housewife. 

The data used in this study were collected by personal 
interview with each housewife in Areas A and B. From 
these interviews 211 completed schedules were obtained 
from Area A and 203 from Area B. The statistical analysis 
of these data became the basis for testing the hypotheses. 

Close friendships result from contacts and activities of 
individuals in particular social situations. In this study 
the situations in which close friendship relations were 
examined are: primary neighborhood and primary personal 
relationships; club or organizational relations; institutional 
school and church relationships; and work relationships of 
husband and wife. Close friendship contacts and activities 
were measured by: the percentage of close friends whom 
housewives first came to know in these situations; the 
percentage of close friends with whom women usually get 
together in these situations; the percentage of close friends 
with whom housewives usually get together in these types 
of activity; and the percentage of close friends who live in 
the housewife’s neighborhood. 

The specific tests of the hypotheses warrant the con- 
clusion that there is a definite relationship between social 
status and emphasis on primary friendships, such that 
housewives in the lower social status area emphasize pri- 
mary friendship contacts and activities in the neighborhood 
and church more than do the housewives in the higher sta- 
tus area, while the reverse is true for emphases on friend- 
ships related to clubs and organizations, institutional ar- 
rangements and work relationships. The relationships are 
most definite for tests of the hypotheses dealing with the 
source of the friendship contacts and activities, and less 





clear for the place of meeting and the activities pursued 
when getting together. The findings generally are also 
more definite for women over 35 years of age than for 
women under 35 years of age. 

Care should be exercised in generalizing the findings, 
however, since the research design is limited to a compari- 
son of area units and not of individuals presumed to repre- 
sent a general population. 170 pages. $2.25. Mic 57-679 





PERSONAL AND SOCIAL CHARACTERISTICS 
ASSOCIATED WITH EDUCATIONAL ACHIEVEMENT 
AMONG YOUNG PEOPLE OF RURAL 
PENNSYLVANIA, 1953 


(Publication No. 19,962) 


Paul Brenner Wilson, Ph.D. 
The Pennsylvania State University, 1956 


The purpose of this study was to test the hypothesis 
that certain personal and social characteristics of young 
people can act either as deterrents or incentives to con- 
tinuing education. 

Outstanding in American ideology is the concept of 
equality of opportunity; and nowhere is it supposed to be 
more prevalent than in formal-educational processes. 
Notwithstanding this concept, society places great value 
upon certain factors as being necessary for continuing 
education. 

It was the intent of this study to focus upon rural areas 
in an attempt to discover personal and social character- 
istics apparently necessary for continuing education in 
order that society’s rewards may be shared by students 
from a rural environment. 

Data were gathered over a six-year period: 1947 to 
1953. In 1947 sophomore classes of 74 rural Pennsyl- 
vania high schools were administered a questionnaire and 
personality test. Regular follow-ups have been made with 
the sample. 

Among data secured has been information relating to 
the nature and amount of formal education. For purposes 
of testing the general hypothesis, four specific levels were 
chosen as representing distinct gradients on an educational 
scale. These were: (1) students who failed to finish high 
school (drop-outs, 257 students); (2) those who terminated 
their education after completion of high school (graduates, 
1,207 students); (3) those who sought formal education 
beyond the high-school level in vocational-training schools 
(vocational, 158 students); and (4) those who went to col- 
lege (college, 258 students). This constituted a usable 
sample of 1,880 cases. 

Certain personal and social characteristics were ana- 
lyzed to discover their relationship to continuing education. 
Characteristics included in this category were: age, 

I. Q. and personality adjustment scores, academic and 
hobby interests, number of organizational membership 
and positions of leadership held, number and types of 
books read:and occupational preference and status rating. 

It was found that young persons most likely to possess 
the mental-social development and value orientation 
deemed by society as prerequisites to educational achieve- 
ment were those who entered college. Students least likely 
to possess these apparent prerequisites were those who 
failed to finish high school. 

Characteristics included in this category were: prox- 
imity to urban center, number of siblings and sibling 
position in family, nativity of antecedents, age and occupa- 
tion of father, parental-occupational choice for student 
and family status in community. 

It was shown that students who came from small, white- 
collar, high-status families in which the parental-occupa- 
tional choice was white-collar were those most likely to 
enter college. Also, although native-born antecedents 
predominated, foreign born were more prevalent in college 
than in any other educational-level category. Students from 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 


426 SOCIOLOGY 





large, blue-collar, low-status families in which parental- 
occupational choice was blue-collar were those most likely 
to drop from school before completion. 

It was felt that those personal-social factors which 
seemed necessary for continuing education were functions 
of family status. Therefore, family status was held con- 
stant by using two status groups, high and low, and these 
personal-social factors were then analyzed in reference to 
family status. 

The nature of the study precluded certain omissions; 
one of which was that there probably should have been a 
proportionate share of urban students, since a commonly 
held assumption is that education is more of an urban than 
rural value. The study did show, however, for this sample, 
that despite the American-ideological concept of equality 
of opportunity, in the realm of formal education there was 
a definite combination of factors which were prerequisite 
to continuing formal education. 


VITA 


Paul Brenner Wilson was born March 23, 1926 in Isle 
of Wight County, Virginia. He graduated from Smithfield 
High School, Smithfield, Virginia in 1943; served in the 
United States Army from 1943 to 1945; received his Bach- 
elor of Science and Master of Science degrees with a major 
in rural sociology from Virginia Polytechnic Institute 
(1952) and The Pennsylvania State University (1954) re- 
spectively. From September 1955 to June 1956 he was 
Assistant Professor of Sociology at Baylor University; 
and in August 1956 he received a Doctor of Philosophy 
degree in Rural Sociology from The Pennsylvania State 
University. 194 pages. $2.55. Mic 57-680 
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COMPLEMENTARY NEEDS IN MATE-SELECTION: 
A STUDY BASED ON R-TYPE FACTOR ANALYSIS 


(Publication No. 19,034) 


Donald Edward Roos, Ph.D. 
Northwestern University, 1956 


The Theory:’ 

Studies in mate-selection have often tested hypotheses 
involving one of two points of view: that of homogamy, or 
heterogamy. Evidence is conclusive for homogamy, with 
respect to socio-economic variables, but evidence is in- 
conclusive regarding the role of psychological or person- 
ality variables. 

The theory of complementary needs accepts the find- 
ings of homogamy with respect to socio-economic charac- 
teristics, but views these characteristics as functioning 
to define a ‘field of eligibles” from which a mate is chosen. 
Choice from with the “field of eligibles” is hypothesized 
to take place on the basis of motivational variables. It is 
further hypothesized that this choice is characterized by 
motivational complementariness, rather than homogamy. 





The Data: 

This study is one test of the theory of complementary 
needs. It is based on a sample of 25 native-born under- 
graduate students and their spouses, or a total of 50 per- 
sons. Personality information was obtained by using mul- 
tiple instruments. The variables measured were adapted 
from Henry A. Murray’s need system, and consisted of 
twelve needs and three general traits. As a result ofa 
double dichotomous classification - by situation (within 
and without marriage), and by mode of expression (overt 
and covert), - 44 sub-variables were rated. The ratings 
used were an average of two scores secured from the 
following: 

(1) scores based on an interview of 45 open-ended ques- 
tions designed to elicit evidence of the person’s needs - 
desiganted the “need-interview.” 

(2) scores developed in conference with consideration 
given to all information available on each subject - desig- 
nated “final conference.” 


Hypothesis and Mode of Analysis: 

The general hypothesis tested is as follows: persons 
characterized by different personality dimensions tend to 
choose each other as marriage partners. 

Personality dimensions were empirically derived by 
means of an R-type factor analysis. Individual scores on 
factors were computed, reducing the number of scores per 
individual from the original 44 to 6 - the number of factors 
extracted. These individual factor scores constitute the 
data for the test of the hypothesis. 

Two methods of testing the hypothesis were used. 
First, interspousal correlations computed for each factor 
by pairing husbands and wives were hypothesized to differ 
significantly from zero in the negative direction. The 
theory of motivational homogamy would ~equire the oppo- 
site hypothesis. In the second test, 25 rardomly paired 
men and women served as a control group. Husband-wife 
correlations were hypothesized to be significantly lower 
than randomly paired man-woman correlations. Again, it 
is noted that motivational homogamy would hold the oppo- 
site hypothesis. Thus both methods made possible a di- 
rect test of the competing theories. 


The Results: 

(A) Six factors were extracted from the correlation 
matrix and accounted for 94 percent of the estimated com- 
munality. The axes were rotated to an oblique and simple 
structure. The factors were named as follows: 


Factor A - Achievement-Oriented Independence 
vs Succorance 


Factor B - Anxious Succorance vs Secure Nurturance 
Factor C - Strong Need Approval 

Factor D - Submissiveness vs Dominance 

Factor E - Instrumental Deference 

Factor F - Neurotic Self-Deprecation vs Status- 


Oriented Dominance 


(B) The tests of the hypotheses support the theory of 
complementary needs; support for the competing theory 
of motivational homogamy was non-existent. 

(C) Interpretation of the interspousal correlations 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 














SPEECH-THEATER 427 





eal 


reaching significance resulted in the specification of eight 
complementary “lines of attraction” as follows: 


1. Achievement-Oriented Positive Succorance 


Autonomy 

9. Submissiveness Positive Dominance 

8. Neurotic Self- Positive Status-Oriented 
Deprecation Dominance 


4. Achievement-Oriented Positive Submissiveness 
Autonomy 


5. Achievement-Oriented Positive Neurotic Self- 
Autonomy Deprecation 








6. Anxious Succorance Positive Achievement-Oriented 
Autonomy 
7. Secure Nurturance Positive Strong Need Approval 
8. Neurotic Self- Positive Dominance 
Deprecation 


(D) A comparison was made between this R-type anal- 
ysis and two Q-type factor analyses. The factors derived 
were similar but not identical. The R-type analysis re- 
sulted in the more satisfactory solution of the factor prob- 
lem. 144 pages. $1.90. Mic 57-681 


1, Robert F, Winch, The Modern Family, New York, 
Holt, 1952, esp. Chapter 15, 
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THE PROBLEM OF WHAT IS REAL IN THE DRAMA: 
AN ANALYSIS OF IBSEN’S REALISM AND 
MAETERLINCK’S SYMBOLISM 


(Publication No. 19,808) 


James Hubert Clay, Ph.D. 
University of Illinois, 1956 


The theatre has always received praise for being ‘true- 
to-life,” “real,” and “natural.” To help resolve the confu- 
sion which has arisen from the application of terms like 
“real” to drama, ideas derived from contemporary theo- 
ries of meaning and aesthetics were applied to the problem, 
with the aesthetic of Susanne K. Langer being used as a 
foundation for the analysis. The fundamental idea is that 
all symbols can be grouped into two classes, referential 
and emotive. Although given different names by the author- 
ities, the distinction between referential and emotive mean- 
ing is basic to current thinking on problems of meaning. 

The general tenents of modern meaning-theory together 
with the particular aesthetic of Langer suggest that dra- 
matic realism is an effect that is not the exclusive property 
of any one style of playwrighting and production in any one 
time and place. Rather, what a theatre audience interprets 
as “real” is grasped as a special quality of the perceived 
whole in which both referential and emotive symbols oper- 
ate on many levels. Furthermore, the quality of real de- 
pends in large degree upon what an audience brings to the 
symbols from its cultural predispositions. Ibsen’s Realism 
and Maeterlinck’s Symbolism were chosen for a compari- 
tive analysis and general test case for these ideas. It was 
discovered that the work of both playwrights was thought 
true to life whenever it was favorably received, but that 
neither Symbolism nor Realism was felt to be credible 
until certain conditions were met. From the pattern of 
response which greeted both playwrights, it is apparent 
that both referential and emotive agreement must be felt 
by the audience before a play seems convincing enough to 
be called “real.” 





The test case also revealed that scholars should be 
much more careful of such terms as ‘real” than they often 
are. Both interpretation of theatre history and the revival 
of dramatic “classics” depend ultimately on how we answer 
such questions as “What is real in the drama?” Treating 
this question in the context of current meaning-theory 
indicates that it is necessary to construe realism as a 
relative effect rather than as a given style if we are to 
give a consistent account of theatre history. 

151 pages. $2.00. Mic 57-682 


RADIO BROADCASTING TO CHINESE AND 
KOREAN POW’S: A RHETORICAL ANALYSIS 


(Publication No. 19,919) 


Bernarr Cooper, Ph.D. 
Stanford University, 1956 


Through a rhetorical analysis, this study seeks to ex- 
amine appeals which were contained in radio broadcast 
communications to Chinese and Korean prisoners of war, 
held by the United Nations Command. The examination is 
confined to appeals contained in radio broadcasts designed 
especially for the Chinese and Korean prisoners of war, 
and heard by them during the period 1952 to 1953. 

This study seeks to investigate the rhetorical situation 
and environment in which the broadcasts were made, the 
attendant circumstances of the communication situation to 
the prisoners of war, the method of material creation, and 
the training method for radio program writing and com- 
munication to a captive audience. 

The following questions are posed: 

1. What appeals can influence Chinese and Korean 
audiences to “right” conclusions ? 

2. Is Aristotle’s rhetorical theory applicable ina 
communication situation to prisoners of war in modern 
times ? 

3. Are Aristotle’s theories as to “Means of Persuasion” 
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and methods of appeal equally applicable to audiences of 
oriental nationality ? 

In scripts selected at random for a broadcast series 
which embodied known, stated objectives, the appeals which 
are found to exist in the scripts are those known to rheto- 
ricians since the time of Aristotle. The five appeals which 
are found to occur most frequently in the broadcast series 
analyzed are: 

1. ‘Love of social equality,’ 

2. ‘Loyalty and trust,’ 

3. ‘Respect for fellow man,’ 

4. ‘Respect for elders and those in authority,’ and 

o. ‘Humane treatment of other men.’ 

All appeals used by both the Chinese and Korean radio 
program script writers for prisoner of war audiences are 
found to have basis in the “Means of Persuasion,” in the 
“artistic and non-artistic proofs,” and in the “common 
Topics” suggested by Aristotle in the Rhetoric. This study 
demonstrates that the Chinese and Korean writers strove 
consciously to influence their listeners to come to “right” 
conclusions through the use of the following: 

1. “Illustrations,” 

2. “Examples,” 

3. “Non-artistic proofs,” in the:form of ancient and 
recent witnesses, 

4. “Artistic proofs,” in the form of invented story and 
circumstance around historical fact, 

». Appeals to the emotions of the listeners, in the form 
of appeals to ‘friendship,’ ‘fear,’ ‘benevolence,’ ‘pity,’ and 
the like, and 

6. Through the use of such “common Topics” as ‘the 
possible and the impossible,’ ‘past fact,’ and ‘the probable 
or inevitable.’ The bases of the above appeals are indi- 
cated wherever these are revealed in Aristotle’s work. 

The rhetorical appeals contained in the broadcast 
scripts were those deemed important by Chinese and Ko- 
rean writers creating materials for Chinese and Korean 
prisoners of war, respectively. The grounding of Aris- 
totle’s rhetorical theory in universal human experience 
may explain the similarity between the appeals which he 
recommends and those which the oriental writers used in 
their broadcast scripts. 

The Chinese and Korean writers used “example” and 
“jllustration” to a great extent to amplify and clarify ideas. 
The broadcast series subjected to rhetorical analysis is a 
demonstration of the use of “illustration” for clarification 
purposes. It presented the lives of those Chinese and 
Koreans who devoted their time, energies and, in many 
cases, their lives to one or another of those “freedoms” 
which seemed desirable for the people of their nations. 
Within this overall use of “illustration,” the use of “exam- 
ple” as a basis for conclusion-drawing was abundant. 

This study: 

1. Explains how Aristotle’s theory of rhetoric can be 
applied to a rhetorical analysis of appeals contained in 
broadcast scripts to prisoners of war, and 

2. Indicates in what way the application of Aristotelian 
rhetorical theory for analytic purposes may produce sig- 
nificant information regarding the appeals which Korean 
and Chinese communicators use to persuade audiences of 
an oriental culture. 544 pages. $6.90. Mic 57-683 
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RHETORICAL ASPECTS OF THE CONTROVERSIES 
OVER MORMONISM IN ILLINOIS, 1839-1847 


(Publication No. 19,810) 


Kenneth Gordon Crider, Ph.D. 
University of Illinois, 1956 


A study of the rhetoric of the controversies over Mor- 
monism in Illinois from 1839 to 1847 was made in order 
to determine the nature and extent of the disputes which 
developed between the members of the Church of Jesus 
Christ of Latter Day Saints, or Mormons, and the non- 
Mormon citizens of Illinois during that period. Both pub- 
lished and unpublished materials were examined in the 
search for arguments aired either publicly or privately. 

This study consists of an examination of the rhetorical 
aspects of the religious, economic, social, legal, and polit- 
ical controversies which developed during the Mormon 
residence in Illinois. Conclusions drawn from this study 
are: 

Religious. The Mormons utilized the similarity be- 
tween their religious doctrines and those of other churches 
to establish common ground when they attempted to per- 
suade members of other denominations to join their faith. 
Further, the Mormons believed themselves capable of 
performing miracles comparable to those performed in 
Christ’s time, and they sometimes demonstrated this abil- 
ity in order to gain converts. The non-Mormon religious 
leaders objected to the Mormon religious concepts because 
they felt that the Mormon doctrines were conceived and 
developed through fraud and deceit. 

Economic. To motivate non-Mormons to embrace 
Mormonism, the Mormons used economic inducements 
based on appeals to Utopian socialism, to industrialism, 
and to agrarianism. A comparison of the public and pri- 
vate views of the Mormon leaders concerning the commu- 
nal, industrial, and agricultural advantages of Nauvoo, 
Illinois reveals that the Mormons often exaggerated the 
merits of their city in an effort to persuade converts to 
settle in and around Nauvoo. Non-Mormons argued that 
the Mormon leaders were guilty of unethical business 
practices when dealing with both Mormons and non-Mor- 
mons. Available deed records, letters, and some published 
materials suggest that there was some basis for this con- 
tention. 

Social. This inquiry showed that Mormon leaders made 
a pronounced effort to establish group solidarity within the 
church at the same time that they attempted to develop a 
friendly rapport with the non-Mormons. These efforts 
tended to negate each other, since the Mormon measures 
for strengthening their internal unity served at times to 
increase the opposition of the non-Mormons. This study 
also showed that the non-Mormon assertion that the Mor- 
mons were anti-social and that members of their church 
did not always adhere to the ethical code of the community 
was not without merit. 

Legal. This examination of selected legal cases center- 
ing around Mormons and Mormonism showed that the legal 
controversies which evolved acted as a kind of catalyst 
which heightened emotional reactions to Mormonism. 

Political. There were political reasons for some of 
the non-Mormon opposition to Mormonism. The Mormons 
had sufficient numerical strength to control local and 
county elections and to elect representatives to the State 
Legislature. Moreover, there apparently was some 
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foundation for the non-Mormon claim that the Mormons 
yoted as a unit, and that their votes were controlled on at 
least one occasion by supposed revelation. 

357 pages. $4.60 Mic 57-684 


ARISTOTLE AND MODERN THEORISTS ON THE 
ELEMENTS OF TRAGEDY 


(Publication No. 19,822) 


Sally Miller Gearhart, Ph.D. 
University of Illinois, 1956 


This study examines the ideas of prominent twentieth 
century British and American playwrights, dramatic critics, 
and academicians (classical scholars, teachers of theatre, 
teachers and critics of English literature) and points out 
the similarities and differences between their theory of 
tragedy and that of Aristotle. Modern writers and Aris- 
totle, it is discovered, discuss the same elements of trag- 
edy. In most respects, however, modern theorists extend 
or supplement Aristotle in significant ways. 

Aristotle and modern writers agree on the following 
points: poetry must be the medium of tragedy; the hero 
must be noble and may have a tragic flaw; tragedy’s action 
is unified; tragedy involves suffering, “discovery,” and 
“reversal”; its outcome is disastrous; plot and character 
must be ranked as elements of tragedy, and the “effect” 
as the distinguishing mark of tragedy may be the catharsis 
of pity and fear. 

Only the concept of unified action remains the same in 
the modern world as in the-Poetics. On all other major 
topics modern theorists interpret the Aristotelian ideas in 
larger contexts. “Poetry” is extended to include “poetic 
expression.” The hero’s nobility is not the result of an 
aristocratic birth but rather the result of his origin in 
ritual, his reaction to or capacity for suffering, or his 
“inner greatness.” The flaw today is not necessarily a 
part of the hero’s character. The character of suffering 
is more complex than the physical suffering Aristotle 
talked about. The “discovery” is the hero’s discovery of 
his “self” and the audience’s discovery of some universal 
value rather than being limited to the Aristotelian “recog- 
nition of persons.” The “reversal” is discussed in the 
light of “conflicting wills,” of which Aristotle made no 
mention. The defeat of the hero is extended to include a 
Spiritual victory. Plot and character are equal in value 
and inseparable; plot is no longer regarded as being supe- 
rior to character. 

Furthermore, modern theorists propose non-Aristote- 
lian ideas: the conflict of wills is one of the necessary 
components of plot. An atmosphere of evil is requisite to 
tragedy. The catharsis theory is held inadequate; accord- 
ingly modern writers hold that the proper effect of tragedy 
brings about in the spectator the revelation of a rational 
order or an understanding of man’s place in the order of 
the universe. 189 pages. $2.50. Mic 57-685 








ORAL INTERPRETATION AT THE CHAUTAUQUA 
INSTITUTION AND THE CHAUTAUQUA SCHOOL 
OF EXPRESSION, 1874-1900 


(Publication No. 19,564) 


Dorothy Siedenburg Hadley, Ph.D. 
Northwestern University, 1956 


Supervisor: Wallace A, Bacon 


The Problem 


This work is a study of oral interpretation at the Chau- 
tauqua Institution at Chautauqua, New York. It explores 
both the founding and the development of the Chautauqua 
School of Expression and the activities of oral readers on 
Chautauqua’s platform from 1874 to 1900. Neither the 
lyceum nor the circuit Chautauquas are included in the 
exploration. 

A chapter on the School of Expression discusses the 
founding of the school, courses of study offered in its 
classes, textbooks and other assigned readings of the 
school, and the men and women who composed its faculty 
from 1874 to 1900. 

A chapter on the oral readers discusses the men and 
women who appeared on the Chautauqua Institution plat- 
form from 1874 to 1900 as professional readers. Perti- 
nent biographical facts about the readers, the materials 
of which their programs were composed, and the contem- 
porary estimates of these programs are given. 

The summary synthesizes the findings of the research 
in an attempt to reveal the basic methods back of the or- 
ganization and conduct of the Chautauqua School of Expres- 
sion and the outstanding characteristics of the oral readers. 

An appendix to the work lists, alphabetically, the oral 
readers who appeared at the Chautauqua Institution from 
1874 to 1900. This appendix notes the years on which they 
gave readings at the institution, identifies each reader 
professionally, and gives pertinent biographical informa- 
tion on each reader. 


Summary and Conclusions 


The courses in oral reading were an integral and im- 
portant part of the summer instruction throughout the 
period of this study. Teachers in the courses were among 
the finest to be found in the country, including such men 
as Churchill, Curry, Cumnock, Trueblood, and Clark. 
Both the teachers and the curricula reflect an interest in 
principles which seem still generally sound. 

The examination of platform readers at the institution 
demonstrates an active interest in oral reading as enter- 
tainment during the period studied. Some sixty different 
performers read to Chautauqua audiences, and many of 
these readers returned summer after summer to present 
programs. It is clear that the Chautauqua platform offered 
an excellent showcase for such readers, since audiences 
were large and devoted. The invitation to appear at Chau- 
tauqua was at once a recognition of one’s success as a 
reader and a means by which one might increase one’s 
potential audience, since Chautauqua visitors appear to 
have carried reports of readings home to all parts of the 
United States. 

In a time when opportunities for entertainment were 
far more limited in number than they are today, and when 
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much that was being done elsewhere in the teaching of 
interpretation suffered from excesses of various kinds, 

the School of Expression and the platform of the Chautauqua 
Institution represented an attitude toward oral reading 
which was in general sane. It seems safe to say that the 
Chautauqua Institution was a definite center of elocutionary 
activities in the United States during the final quarter ofthe 
nineteenth century. 247 pages. $3.20. Mic 57-686 


THE PLAYGOER IN AMERICA (1752-1952) 
(Publication No. 19,831) 


Ben Graf Henneke, Ph.D. 
University of Illinois, 1956 


This is an historical study using contemporary journals, 
memoirs and periodicals as source materials. The inves- 
tigation is concerned with (1) the physical environment of 
the playgoer, (2) certain important playgoer types, and 
(3) playgoer behavior and response. 

The research on playgoing environment coordinates 
information about seating, admission practices, heating, 
cooling, and lighting with audience behavior. The struggle 
for the right of general public admission to all parts of the 
playhouse as a prerogative of citizens in a democratic 
society is seen as a reflection of the struggle for wider 
franchise outside the theatre. The implications of status 
inherited from England in the arrangement of the eighteenth 
century playhouses were eliminated by: (1) admission of 
anyone with the necessary money to the boxes, regardless 
of position or dress; (2) admission of women to the pit; 

(3) gradual elimination of boxes and gallery; and (4) devel- 
opment of superior accommodations in all parts of the 
theatre. 

Audience types which have played a large part in the 
history of playgoing in America are: (1) “floaters,” 

(2) women, (3) ruffians, and (4) “solid-citizens.” The 
“floater,” has been an important influence on the theatre 
box-office since 1752. Contemporary accounts indicate 
that historically the location of theatres throughout the 
nation was influenced by his demands. Women influenced 
the theatre by supporting matinees and by introducing 
feminine standards of decorum. Ruffians in the American 
theatre are seen as having been two distinct types: (1) the 
hooligan, common to all urban theatres the world over; 
and (2) the “shilling democrat,” a unique American type 
intent upon elevating his position in society. The “solid- 
citizen” class of playgoers is differentiated into three 
groups: (1) civic leaders, who built the theatres; (2) ”so- 
cialites” whose patronage enforced exclusivity; and (3) 
cultural sophisticates, who with women, insisted on in- 
creasingly decorous behavior. 

Playgoer behavior over the 200 years is characterized 
by increasing conformity tc established standards, while 
playgoer response is characterized by diminishing display 
of reaction. Types of behavior and response which were 
once thought to be acceptable and which eventually fell 
into disrepute were: sitting on the stage, standing in the 
pit, wearing hats, eating and drinking, smoking and chew- 
ing, and calling for tunes; stamping, rattling canes, cheer- 
ing, and various kinds of tributes and calls. These types, 
along with hissing, whistling, and rioting, which had always 
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been considered unmannerly, disappeared gradually from 
the fashionable playhouses but continued until the twentieth 
century in those playhouses patronized by playgoers un- 
willing to conform to established standards of behavior. 
The denomination of certain behavior and response as 
fashionable or unfashionable was the act of critics of de- 
portment and sophistication. It was in part a reflection 
of the tensions existing outside the theatre between the 
upholders of the political philosophy of an elite and the 
champions of the masses. About 1912 the mass of play- 
goers left the theatre and, some critics believe, took their 
patronage to the motion pictures. It is the contention of 
this investigation that however much these playgoers may 
have become moviegoers they carried their playgoing be- 
havior and response patterns into the stadiums of America, 
not into the motion picture theatres. It is posited that the 
playgoer of the nineteenth century is the sports “fan” of 
the twentieth century. It is suggested that the playgoing 
of the last century was perhaps a manifestation of increas- 
ing urbanization rather than one of increasing interest in 
the drama, and that the spectacle in the ball-parks and 
football stadiums of the present century better satisfies 
the needs of city dwellers than the fare offered in the 
theatres. 225 pages. $2.95. Mic 57-687 


FOUR PROBLEMS OF TEMPORALITY IN THE 
STAGING OF SELECTED DRAMA 


(Publication No. 18,995) 


Arlin J. Hiken, Ph.D. 
Northwestern University, 1956 


The basis of the principles of production promulgated 
in this dissertation is the belief that the performance of a 
play must fulfill as completely as possible the intention of 
its author. This being so, the crucial position between 
the playwright and his audience is occupied by the stage 
director, whose primary function is to make certain that 
the intention of the playwright will be clear to the audience. 
Since the performance of the play exists only in time, a 
statement of this intention can be made only once to each 
audience. Consequently it should be made with perfect 
clarity each time. 

Recognition of the temporal nature of the drama im- 
plies awareness of certain problems arising from the 
temporality of the performance. Four such problems are 
analysed here. They concern shifts of mood, the balance 
of sympathy which the audience ideally should feel, the 
temporal development of the character, and the use of the 
silent actor as a focal point of the scene. Each analysis 
attempts to make a distinction between reader and specta- 
tor. For example, a sudden shift of mood may seem shock- 
ing to the reader, but he has time to turn back the pages 
to find the reasons for the shift. The spectator, however, 
has no such second chance. For him the change must be 
made acceptable immediately. The same necessity applies 
to the problem of balance of sympathy. The reader may 
seek leisurely for such balance between opposing charac- 
ters. But the spectator will enjoy an enriched aesthetic 
experience if he is forced to postpone judgment as he 
watches gradations of good and evil juxtaposed in such a 
way as to make that judgment more difficult. Similarly, 
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the factor of time is seen to operate as characters are 
developed in performance. Indistinct characters who elude 
the reader but arouse his interest may come alive as he 
studies the play. But the interest of the spectator, once 
piqued, must be satisfied before the performance is over. 
Therefore such characters must be illuminated during the 
performance. The contrast between reader and spectator 
is most pronounced in the final problem, which concerns 
the silent character. .The ordinary reader may overlook 
the presence of a mute character, and cannot, therefore, 
imagine his reactions. But the director can use the silent 
actor as a dramatic device given him by the playwright 
solely for the performance of the play. He can focus the 
attention of the spectator upon the silent actor, thereby 
giving intensified emphasis to the playwright’s intention. 
These questions lead to a whole approach for the stage 
director. To clarify this approach, plays which provide 
typical examples are analysed aesthetically and technically 
in each chapter. The suggested method is based on the 
principle that the most successful performance should be 
that in which the director is most aware of the limitations 
imposed by the temporal nature of his medium, and that 
the ideal performance is that in which he achieves that 
special brilliance which comes only with perfect moment- 
to-moment lucidity. 195 pages. $2.55. Mic 57-688 


THE ACTING OF CLARA MORRIS 
(Publication No. 19,834) 


Mildred Langford Howard, Ph.D. 
University of Illinois, 1956 


Clara Morris, the late nineteenth century actress, was 
from 1870, when she first appeared in New York, to 1904, 
the date of her last performance, one of the most popular 
actresses in America. Her reputation with the critics, 
however, was not sustained during this whole span; many 
of the reviewers who praised her in the seventies for her 
modern realistic methods of acting denounced her in the 
eighties and nineties for her old-fashioned acting tech- 
niques. Today she is practically unknown except to spe- 
cialists in American theatre history. It has been the pur- 
pose of this study to investigate the career and acting of 
Clara Morris and evaluate them in terms of the theatre in 
which she acted and the period in which she lived. 

For the purposes of this study I have relied heavily on 
newspaper reviews of her performances and her own writ- 
ings. In addition I have consulted memoirs, biographies, 
magazine articles, critical essays, and theatre histories 
for background material. 

The acting career of Clara Morris appears to divide 
naturally into four periods. Her early training from 1861 
to 1870 in stock companies of the Midwest was typical for 
its day. As a ballet girl in Cleveland and leading lady in 
Cincinnati her acting experiences were both varied and 
traditional. She played many kinds of parts in many kinds 
of plays, and she indicated that she had unusual abilities 
as an actress. From 1870 to 1873, while a member of 
Augustin Daly’s Fifth Avenue Company, she became estab- 
lished as one of the foremost actresses on the New York 
Stage. She played a variety of parts, but she was particu- 
larly outstanding in emotional roles of the contemporary 





French drama such as Article 47, Alixe, Jezebel, and 
Madelein Morel. From 1873 to 1883 she was considered 








the greatest emotional actress in America; her outstand- 
ing successes were Camille and Miss Multon, both of which 
were produced by A. M. Palmer at the Union Square Thea- 
tre -- “the home of refined melodrama.” She was not 
successful when she attempted the tragic roles of standard 
drama in Evadne, Macbeth, and Jane Shore at Booth’s The- 
atre in 1875. Her efforts to break from the classical tra- 
ditions of tragic acting, replacing them with the realism 

of the emotional school, were not accepted by the critics, 
and she returned to the contemporary emotional drama in 
which she was preeminent. After 1883 she became a trav- 
eling star with an almost unchanging repertory made up 

of her successes of the seventies -- Article 47, Miss 
Multon, Alixe, and Camille. She appeared in only five new 


























plays, all of which were of the frayed emotional school 
which was fast losing its popularity. Her high-strung 
intensely emotional acting, which was considered the epit- 
ome of naturalness in the seventies, deteriorated to such 
an extent that it was labeled convulsive and hysterical. 
The critics no longer reviewed her outmoded plays, and 
Clara Morris lost her place in the changing theatre of her 
times. 

It appears from this investigation that Clara Morris 
was a product of the sensational transitional theatre of the 
seventies; her genius was of a very special and restricted 
order; and her decline was brought about by her own act- 
ing methods, the plays in which she appeared, and the 
changing theatre in which she performed. 

214 pages. $2.80. Mic 57-689 


SOME EMOTIONAL REACTIONS OF A THEATRE 
AUDIENCE WITH REGARD TO COLORED LIGHT 


(Publication No. 19,927) 


Stirling Louis Huntley, Ph.D. 
Stanford University, 1956 


It was the purpose of this dissertation to investigate 
the previous research that had been conducted in the ex- 
perimental aesthetics of color, to gather the results of 
such research, and, finally, to conduct an experiment that 
would extend the knowledge of color psychology with par- 
ticular concern for the problems of the theatre lighting 
designer. 

Man has long been concerned with the meaning of color 
in his life and has devised many systems of the symbolic 
and associative use of color that could be applied to his 
art and ritual. Much of the discussion of color and its 
meaning has been metaphysical in its nature, but in the 
nineteenth century the highly individual philosophising of 
aestheticians began to give way to experimentation based 
on modern scientific principles. The success of such 
experimentation has varied widely, but some progress 
has been made. Unfortunately, most of the work in the 
field of color has been concerned with color preferences 
rather than with more extended emotional reaction to 
color. 

Speaking very generally, it has been found that the 
order of color preference of American women is blue, 
red, and green, while the order of preference for American 
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men has been red, blue, and green. Intercultural differ- 
ences also exist and they tend to grow more pronounced 
with the increase in age indicating the possibility that 
innate reaction to color may be rather similar for all peo- 
ples. 

The “semantic differential” testing technique of Charles 
Osgood was applied to a small group of students who were 
asked to indicate their reaction to three colors in terms of 
twelve sets of polar opposite words. When standard statis- 
tical methods were applied to the results of this experi- 
ment it was seen that the “semantic differential” technique 
was well adapted to use in this situation. A second experi- 
ment was designed in which seven colors were used in 
conjunction with nine sets of polar opposite words. The 
colors were: red, blue, green, amber, blue-green, ma- 
genta, and pink. The sets of polar opposite words were: 
hot and cold, heavy and light, fast and slow, active and 
passive, large and small, strong and weak, pleasant and 
unpleasant, good and bad, and happy and sad. These exper- 
iments were conducted in a small theatre in which colored 
light was projected against a light gray screen standing on 
the stage. Fifty-nine subjects completed the experiment 
and when the results were treated statistically it was found 
that Critical Ratios varied from over twenty-two to less 
than one-half. 

The results indicated that there are certain sets of 
words which have more meaning than others when used for 
color description. Hot and cold, and heavy and light were 
among the most satisfactory pairs of words. Hue appeared 
to be the determining factor in emotional reaction to color 
except in relation to the terms heavy and light where sat- 
uration may have played a more important role. Such 
terms as pleasant and unpleasant would appear to have 
little meaning for color description although there was 
much individual variation in the subjects’ reactions. 

The previous experimentation in the field indicates the 
need for further work in the emotional reaction to color as 
opposed to preference alone. The experiment conducted 
as the basis of this dissertation demonstrates the feasi- 
bility of using the “semantic differential” technique for 
further work in the experimental aesthetics of the theatre. 
The results of the experiment discussed may form a basis 
for further experimentation in theatrical aesthetics in 
which elements in addition to color may be added. 

109 pages. $1.50. Mic 57-690 


ISAAC MAYER WISE: HIS RHETORIC AGAINST 
RELIGIOUS DISCRIMINATION 


(Publication No. 19,839) 


Robert Delmar Kully, Ph.D. 
University of Illinois, 1956 


The purpose of this study is to analyze the rhetorical 
methods of Rabbi Isaac Mayer Wise on the issue of reli- 
gious discrimination during the last fifty years of the 
nineteenth century. The analysis ascertains the important 
themes which were characteristic of the agitators of reli- 
gious discrimination during this period, the counter charges 
or lines of argument Wise used in his attempt to combat 
discrimination, the style and organization he used in his 
discourses, and his method of delivery. This study also 
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reveals those elements in Wise’s background, education, 
and training which affected his thinking and speaking, and 
those elements in the American society which helped to 
foster the charges against the Jews. 

Wise, born on March 29, 1819, in Steingrub, Bohemia, 
knew European authoritarianism and Jewish persecution 
from his own experiences. He learned about political 
equality while a student in Europe, and from his earliest 
days in America he constantly championed the cause of 
democracy and equal rights for the Jews. Wise came to 
America in 1846, and until his death in 1900 he held only 
three rabbinical positions. The first two offices were in 
Albany, New York, the first with the Beth El Congregation 
and the second with Anshe Emeth Congregation. In 1854 
he entered upon his duties as rabbi of the Beth Yeshurun 
Congregation of Cincinnati. During the next forty-six 
years he established and edited two newspapers, The Isra- 
elite and Die Deborah, organized the Union of American 
Hebrew Congregations, founded and served as first presi- 
dent of the Hebrew Union College, and formed the Central 
Conference of American Rabbis. He was also active de- 
livering lectures and sermons and reading papers in var- 
ious parts of the United States to both Jewish and Gentile 
audiences. 

There were six main factors in Wise’s background 
which qualified him to speak and write widely on religious 
‘discrimination: (1) his knowledge of the horrible condi- 
tions under which the Jews lived where they were not an 
accepted part of the society; (2) his intense belief in the 
doctrines of the Enlightenment, the views of the liberal 
German writers, and democracy; (3) his background in 
not only rabbinical studies, but in the sciences and litera- 
ture; (4) his determination to study the English language 
and rhetorical principles to gain skill in communicating 
ideas; (5) his facility for writing and speaking; and (6) his 
determination to be heard and read widely by both Jew and 
Gentile. 

The problems which the Jews faced in the last half of 
the nineteenth century fall into two general areas: (1) the 
problems arising from a proselytizing Christianity; and 
(2) the problems from an overt antisemitism, Jewish prej- 
udice and hatred. Wise’s attacks on the problems arising 
from Christianity fall into two areas, political and theo- 
logical. His major political theme was that the United 
States was not a Christian nation. He argued that it had 
not been formed with a state religion, there had been no 
change since the adoption of the Constitution, and any 
attempt to legalize a state religion would be contrary to 
democratic principles. In the theological area, he argued 
that there is no validity to the doctrines expounded in the 
New Testament and that Christianity as practiced perpe- 
trated evil rather than good. In his lines of argument 
against antisemitism he relied on one general theme: dis- 
crimination because of religious beliefs is a violation of 
the Constitution and contrary to democratic principles. 

Wise used almost all the forms of reasoning, but in 
presenting his arguments his major premises were seldom 
statements of fact. In his causal arguments and in much of 
his refutation he ignored the basic principles involved in 
the discussion. For evidence he relied heavily on the 
authority of the Bible and the Constitution, but he made 
little use of testimony of any other kind. Most of his sup- 
port was in the form of general information, such as per- 
sonal experiences, “accepted” facts, and hearsay evidence. 
Wise was very loose in both his reasoning and the 
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presentation of his support. The strength of his proof 
depended almost completely upon the beliefs of his listen- 
ers and their confidence in the character of the speaker. 
Because of his relatively simple vocabulary, his clear 
organization, and his good delivery, what he had to say 
was probably comprehensible to most of his audiences. 

To add elegance to his discourses he made great use of 
metaphors and occasional use of similes, parallel con- 
struction, repetition, antithesis, and interrogations. His 
pitter invective added vivacity and verbosity to his lan- 
guage. Because he used figures inartistically and because 
of his abundance of invective, his language was much more 
vehement than it was elegant. Wise was not without criti- 
cism for his fiery, pugnacious, and incisive language. 
However, most of his contemporaries admitted that he 
fought sincerely and with some success. These critics 
also pointed out the necessity of having leaders such as 
Wise who could appeal to the people’s wants and desires 
by speaking in the language of the masses. 

Because of his willingness to appear on the public plat- 
form and air some of the most trying issues dealing with 
religious discrimination, and because of his incisive lan- 
guage, which according to his contemporaries had great 
appeal, Rabbi Wise succeeded in eliminating some discrim- 
inatory practices and probably helped to minimize the 
effects of others. Although the critic cannot condone all 
of Wise’s methods, he can appreciate his efforts, his sin- 
cerity, and his successes. 313 pages. $4.05. Mic 57-691 


A STUDY OF THE REVIVAL METHOD IN AMERICA: 
1920-1955, WITH SPECIAL REFERENCE TO BILLY 
SUNDAY, AIMEE SEMPLE MCPHERSON 
AND BILLY GRAHAM 


(Publication No. 19,005) 


Lawrence Leland Lacour, Ph.D. 
Northwestern University, 1956 


Supervisor: Kenneth G, Hance 


Commonly associated with the current renewal of in- 
terest in religion is a phenomenal resurgence of revival- 
ism. The increase of attention focused upon this Protes- 
tant religious expression--particularly in the case of the 
well-known evangelist, Billy Graham--has found many 
leaders of the once predominately revivalistic denomina- 
tions without either adequate criteria for evaluating the 
method or sufficient understanding of it to adapt it to the 
needs of their congregations. At the same time, the reviv- 
alists appear to be guided not so much by a knowledge of 
the fundamental principles of their method as by natural 
ability, religious fervor, and pragmatic practices usually 
associated with the secular world. 

The procedure followed in this inquiry into the nature 
of the revival method was: (1) to study the history of re- 
vivalism in order to find what inherent principles are 
common to all forms of revivalism; (2) to assess the 
components of the revival method as to the place in each 
for the basic elements of persuasion--attention, motiva- 
tion, and suggestion; (3) to consider the adaptations of the 
revival method made by three evangelists, each represent- 
ing a definite trend during the period under investigation-- 





Billy Sunday (revivalism on the wane while employed by 
the established churches), Aimee Semple McPherson (re- 
vivalism as taken over by the out-groups), and Billy 
Graham (revivalism as it is bidding for reacceptance); 
and (4) to evaluate the influence of the climate of opinion 
in the varying responses to revivalism. 

The preceding investigation led to the following con- 
clusions: 

(1) That revivalism began as a phenomenon of the 
frontier to meet the needs of a people threatened by danger, 
isolation, and moral insensitivity. 

(2) That the revival method has evolved into a form of 
religious communication which utilizes ten components. 
Compressing them into a definition, one may view a re- 
vival as a special, concentrated ministry of preaching and 
music in which an organized endeavor is launched to pre- 
sent the Gospel of Jesus Christ to individuals alone, as 
members of groups, and in crowds, in such a way that 
they will accept Jesus Christ as their Saviour and Lord 
and be strengthened in the Christian faith and life. 

(3) That these components of revivalism derive their 
power largely from the use they make of attention, motiva- 
tion, and suggestion. 

(4) That the strengths of the revivalists studied were 
found to be primarily in their strong personal character- 
istics and in the use they make of emotional, rather than 
logical, proof. 

(5) That the fortunes of revivalism are tied up largely 
with the adaptation that the churches and the revival lead- 
ers make of this method to the needs currently existing 
within the prevailing climate of opinion. 

(6) That revivalism has sufficiently commended itself 
as a method for meeting religious needs, and that if it is 
disowned by the main stream of Protestant Christianity, 
it becomes a welcome, energizing force in the tributaries. 

(7) That a climate of opinion similar to that of the 
frontier now exists, although it rises out of circumstances 
that are much more complex and bewildering. 

(8) That the phenomenal success of the most promi- 
nent exponent of revivalism today--Billy Graham--can be 
accounted for largely by the climate of opinion, his adap- 
tation of his message to it, and the use he has made of the 
revival method--particularly organization--for acquiring 
personal prestige. 

(9) That the future of revivalism and, to a relative 
degree, of the churches depends primarily upon the initia- 
tive that the churches are willing to exercise in providing 
leadership for the movement, and training and sponsorship 
for the revivalists. 416 pages. $5.30. Mic 57-692 


RHETORIC AND THE SOCIAL ORDER 
IN ITALY, 1450-1600 


(Publication No. 19,572) 
Dominic A. LaRusso, Ph.D. 
Northwestern University, 1956 


Supervisor: Kenneth G, Hance 


Traditionally, students of rhetoric have pursued their 
study of the history of the art along prescribed channels. 
Sicily, Greece, Rome, England, and America appear to be 
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the inevitable itinerary, with little attention given to the 
study of rhetorical concepts developed in France, Germany, 
Spain, or Italy. Moreover, available histories of the art 
treat it as a thing apart from the socio-political milieu. 

The purpose of this study is to indicate the status of 
rhetoric as it applied to oral and written communication 
found in Italy during the High Renaissance (1450-1600). 
Accordingly the study (1) records the rhetorical develop- 
ments of the period (inspired by rhetoricians or non-rhet- 
oricians); (2) notes the nature and scope of the concepts 
advanced; and (3) indicates the relation between the rhe- 
torical theory and the socio-political atmosphere of the 
moment. To provide something of a thread of continuity, 
information is provided concerning the preceding periods 
from Quintilian (c95 A. D.) to George of Trebizond (c1440). 

The method employed in the conduct of this study in- 
volves description, analysis, and interpretation of source 
materials peculiar to the general, intellectual, and rhe- 
torical history of the period; preference is accorded pri- 
mary materials whenever possible. Extended treatment 
is given rhetorical treatises which are both representative 
of a trend and heretofore obscured or unknown. 

The investigation reveals that the Dark Ages (c50-1000) 
produced few rhetorics which were single units. Most of 
what was available was contained in encyclopedias, was 
composed in Latin, and reflected the treatment of De In- 
ventione and Ad Herennium. Some few works were avail- 
able which advanced the classical concept. The Middle 
Ages (c1000-1300) marked the epitome of variegation in 
rhetorical concepts. Existing side by side were beliefs 
that rhetoric was synonymous with grammar (as seen in 
dictamen and poesy), that it was the ornamental phase of 
dialectic, that it belonged to the area of theology, and that 
it was an art (composed of five parts) which best serves 
the interest of political affairs. The Early Renaissance 
(1300-1450) manifested variation in the form, authorship, 
and disposition of the rhetorics produced. It is particularly 
important to note that nonrhetoricians such as Dante, 
Petrarch, and Salutati exerted fully as much influence on 
rhetorical theory as did the rhetoricians of the day. The 
discoveries of Poggio and Bishop Landriani aided the 
cause of classical rhetoric, as did the Tuscan version of 
Aristotle’s Rhetoric, and the critical attitude engendered 
by Lorenzo Valla. 

The study also reveals that the foundations of the mar- 
riage between rhetoric and politics, characteristic of the 
High Renaissance (1450-1600), are found in preceding 
periods; that the rhetoric of the High Renaissance was a 
part of and a stimulus to political developments; that 
classical rhetoric was nurtured by both tyranny and de- 
mocracy, and at times the former contributed more to its 
growth than the latter. Finally, the study shows that, con- 
trary to popular belief, Ciceronianism dominated only part 
of the period, since Classicism and Eclecticism were 
alternately paramount. 320. pages. $4.10. Mic 57-693 
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GERTRUDE STEIN AND THE MODERN THEATRE 
(Publication No. 19,842) 


Wilford Leach, Ph.D. 
University of Illinois, 1956 


This study seeks to establish Gertrude Stein’s concepts 
of dramaturgy and the theatre, and the relationship of 
these concepts to her belief that her art manifested the 
“composition” of twentieth century existence. 

After a brief examination of the characteristics of the 
theatre of Gertrude Stein, the study discusses her basic 
concepts of time, knowledge, and identity. From these 
stem theories concerning the relationship of geography to 
qualities of mind and literary construction, the relation 
of the composition of contemporary existence to literary 
construction, the process of writing, the relationship of a 
work to its subject, theories about construction, the usages 
of words, sentences, paragraphs and larger forms. The 
problems of the theatre, as Miss Stein saw them, are dis- 
cussed, as well as her solutions: plays as the essence of 
what happened, plays as landscape, plays as narration, 
history, and melodrama. A concluding section is devoted 
to the plays in performance. 

Miss Stein identified her own creative activity with 
that impersonal aspect of the individual consciousness 
which can disengage itself from the temporal by existing 
only in an awareness of the present moment. Thus, while 
writing, she concentrated upon the “recognition” of what 
was being written, upon discovery rather than communica- 
tion, self-expression, emotion, or beauty, although these 
might follow. She conceived of plays as quite literally 
“plays”; that is, to her they consisted of playing with 
ideas, of the exclusion of anything except the present mo- 
ment and creative recognition. In her conception of thea- 
tre, the dimension of this “recognition,” or “play,” is the 
single plane or simple time of performance. A theatre- 
piece or its performance are conceived as constructed of 
the tensions and relations among its elements, projected 
in the continuous present of an overall pattern in which 
any successive moment is virtually as important as any 
other. Hence, her idea of the theatre is primarily that it 
is an event during which an arrangement of “things” may 
be seen and heard; such elements as plot, conflict, story, 
are structural devices that may or may not be appropriate 
to the “emphasis” present in modern existence, rather 
than part of the unchanging basic nature of theatre. In her 
own work she sought to produce plays commensurate with 
the destructiveness and fragmentation of the twentieth 
century, and appropriate to the disconnectedness and 
movement she felt to be characteristic of American exist- 
ence and therefore of American writing. 

The study proposes that the body of above fifty plays 
produced by Miss Stein, with her theories and critical 
commentary about the theatre, challenge it to reexamine 
some of its most basic tenets, to question many of its 
most sacrosanct limits. 203 pages. $2.65. Mic 57-694 
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AN EVALUATION OF THE EAR-CHOICE TECHNIQUE 
AS A METHOD OF MEASUREMENT OF AUDITORY 
ACUITY: A GROUP TECHNIQUE COMPARED 
WITH AN INDIVIDUAL TECHNIQUE 


(Publication No. 19,854) 


Robert Francis Nagel, Ph.D. 
University of Illinois, 1956 


A group ear-choice screening technique and an individ- 
ual ear-choice screening technique were evaluated interms 
of the ability of each of the techniques to select children in 
school grades one through eight who were subsequently 
shown to have referrable hearing losses. A pre-experi- 
mental standard of efficiency was established which re- 
quired an “acceptable” screening technique to select cor- 
rectly 95 per cent of those subjects who had referrable 
losses. The following results were obtained: 


1. According to the pre-experimental standard, the 
group ear-choice technique did not qualify as an 
acceptable screening technique. It selected correctly 
only 68 per cent of the subjects with losses. 


2. According to this standard, the individual ear-choice 
technique did qualify as an acceptable screening 
technique. It selected correctly 97 per cent of the 
subjects with losses. 


3. The failure of the group test could not be explained 
in terms of age, sex, grade, ear responsible for the 
loss, or test frequency differences of the subjects 
who passed the group test but subsequently failed the 
threshold validating criterion. 


Although the following observations are outside the evalua- 
tion goals of the present study, they contribute additional 
information regarding the hearing characteristics of the 
test population: 


4. Using as a criterion for referrable loss one loss at 
30 db or 2 losses at 20 db, the incidence of hearing 
loss among the 1075 subjects was 11.9 per cent. 


0. The incidence of hearing loss was greater among 
boys than girls by a ratio of two to one. 


6. There were no statistically significant differences 
among the children who had a referrable loss in any 
of the following aspects: age, school grade, sex 
distributions, or ear responsible for the loss. 


The present author suggests that a reexamination of 
Newby’s criteria’ for evaluation of group screening tests 
of hearing may be appropriate. On the assumption that a 
particular group screening test is “acceptable” (that is, 
when it is used, the subjects who pass the group test will 
not be retested) the following question arises: Should a 
screening test be considered “acceptable” if it fails its 
task with as much as five per cent of the total subjects? 
For example, in a hypothetical school population of two 
thousand, a group screening device which meets Newby’s 
criteria for acceptability would release incorrectly as 
having passed the test, five per cent of two thousand, or 
one hundred children, who actually have a referrable hear- 
ing loss. 

In attempting to revise the standards for acceptability 
of a screening device, the present author suggests that a 





more reasonable measure of the efficiency of the test is 
based on the percentage of those subjects actually display- 
ing a hearing loss. If twelve per cent (or 240) of the hypo- 
thetical population of 2000 school children are expected to 
display a referrable loss, then perhaps five per cent of 
these 240 (or 12 subjects) would be a more reasonable 
figure to accept as a maximum for those passing the 
screening test and failing the individual test. 

In the present study, an individual ear-choice sweep 
test screening device was used which failed to select only 
3.27 per cent of the children who actually showed a refer- 
rable loss. The author is not aware of any group screening 
device, validated with a large population, which has the 
ability to identify hearing loss according to this revised 
standard. However, it would seem that rather than accept 
a lower standard of performance for a group technique, it 
would be better to use a screening device which would 
meet the higher standard of performance. The individual 
ear-choice sweep test used in this experiment does meet 
this higher standard. 58 pages. $1.50. Mic 57-695 





1, Hayes A, Newby. Evaluating the Efficiency of Group 
Screening Tests of Hearing. Journal of Speech and Hearing 
Disorders, 13, 1948, 236-240. 





AN EXPERIMENTAL STUDY OF 
RHETORICAL CLARITY 


(Publication No. 19,855) 


Roger Ellis Nebergall, Ph.D. 
University of Illinois, 1956 


This study investigates a particular aspect of rhetori- 
cal style, the aspect of clarity. The writings of ancient 
and modern rhetorical theorists on style and clarity were 
investigated. On the basis of this investigation, the follow- 
ing definition of rhetorical clarity was proposed: 


A message is clear to the degree that a speaker’s in- 
tended meaning for the message agrees with the audi- 
ence’s obtained meaning from the message. 


In this study, the Semantic Differential was employed 
as a measuring instrument in an experiment employing 
this definition of clarity. The experiment investigated 
some of the factors which influence clarity as defined in 
this manner. 

In the experiment, five communicators verbalized their 
meaning for a series of abstract pictures, and also re- 
corded their meanings for the pictures on the Semantic 
Differential. These messages were then presented to 
audiences in two ways, as tape recordings and as written 
messages. Audience meanings obtained from the messages 
were also recorded on the Semantic Differential. A meas- 
ure of the relationship of the speaker’s intended meaning 
and the audience’s obtained meaning was obtained from 
the difference or D score between the speaker’s profile on 
the Semantic Differential, and the audience’s profile on 
the same instrument. In addition, the messages were 
judged as to their clarity by rhetorical critics. Also, 
scores on the Ohio State Psychological Examination were 
obtained for the members of the audiences. 
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The first hypothesis tested in the experiment was that 
the communicators employed would differ significantly in 
their ability to convey their intended meaning to an audi- 
ence, Latin square analysis of the data obtained, using 
both the oral and written forms of the messages, indicated 
that the communicators did vary significantly (at better 
than the 1 per cent level) in their ability to convey their 
intended meaning to an audience. 

The second hypothesis tested was that there was no 
difference between the oral and written forms of the same 
message in their effectiveness in communicating the com- 
municator’s intended meaning to the audience. This hy- 
pothesis was tested by a sign test between the total speaker 
D scores for the oral and written forms of the message. 
The test indicated that the written form of the test seemed 
to be more effective, but the differences were not large 
enough to warrant a firm conclusion. 

The third hypothesis tested was that the effectiveness 
of a message in communicating a speaker’s intended mean- 
ing is related to the judgments of rhetorical critics as to 
the clarity of the message. A rank-order correlation be- 
tween the two measures failed to show any significant re- 
lationship. So, the study was unable to relate the commu- 
nication of a speaker’s intended meaning to clarity as de- 
fined by rhetorical critics. 

The fourth hypothesis tested was that the ability of a 
member of an audience to obtain a speaker’s intended 
meaning would be related to his verbal ability as measured 
by the Ohio State Psychological Examination. This rela- 
tionship was found to exist only between Reading scores on 
the O.S.P.E. and D scores obtained from the members of 
the audiences that participated in the phase of the experi- 
ment employing oral messages. 

Finally, the messages were analyzed subjectively, and 
compared with the profiles generated by the speaker who 
verbalized the message and the audiences which heard and 
read it. This analysis seemed to suggest some of the 
reasons for the observed variations, and provided sugges- 
tions for further research. 140 pages. $1.85. Mic 57-696 


THE NETHERLANDS NATIONAL THEATRE: 
1945-1955 


(Publication No. 19,932) 


Constance Ruys, Ph.D. 
Stanford University, 1956 


The purpose of this dissertation is to describe the es- 
tablishment of the national theatre of The Netherlands, the 
problems which it has to face daily, and its development 
during the first ten years of its existence. 

The material for this work comes primarily from the 
unpublished documents in the files of the Coordination 
Bureau in The Hague, and from many interviews which the 
writer held with personnel from the national theatre, such 
as actors, company leaders, theatre managers, critics, 
playwrights and members of the Ministry of Education, 
Arts and Sciences. 

Before the second World War there was no government 
subsidy of theatre in The Netherlands because the political 
system was based on religion, and the strong Calvinist 
domination had always suppressed the drama. Inthe second 
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half of the nineteenth century the rise of the Liberal Party 
and economic changes in the country brought about a new 
interest in the arts. Although the large cities each sub- 
sidized a theatre company, these subsidies were not enough 
to improve the quality of the theatre as a whole, or to bet- 
ter the conditions under which the actors worked and lived, 

The second World War put a temporary stop to most of 
the theatrical activities in The Netherlands. During this 
period a group of actors made a plan with the intention of 
presenting it to the post-war Dutch government. This 
plan, which was an outline of the theatre which the actors 
wished to see in the country, became the basis of the na- 
tional theatre. Immediately after the war, the government, 
after many conferences with the actors, established the 
Coordination Bureau which operates through the Ministry 
of Education, Arts and Sciences. In the first decade of its 
life the national theatre expanded so much that the Coor- 
dination Bureau underwent three changes in form. 

Six theatre companies belong to the national theatre, 
and they are controlled through the Coordination Bureau. 
Each company has a different character and purpose from 
the others. Like the Coordination Bureau, the troupes 
have also had many changes during these ten years. The 
greatest problem which they must face is the constant 
touring which is required, since the national theatre of 
The Netherlands is a decentralized one and designed to 
serve the entire nation. 

The new national theatre of The Netherlands still has 
to solve many problems. These include the organization 
of more regional theatre, the arrangement of a schedule 
with less touring, the development of native playwriting, 
the increased need to train greater amounts of young ac- 
tors, and the annual deficits due to rising costs. Never- 
theless, during this first decade of its existence the na- 
tional theatre has considerably improved the lot of the 
Dutch actor, and increased the cultural opportunities for 
the average Hollander. 221 pages. $2.90. Mic 57-697 


THE CONCEPT OF THE MASS AUDIENCE 
IN AMERICAN BROADCASTING: AN 
HISTORICAL-DISCRIPTIVE STUDY 


(Publication No. 19,044) 


Charles Henry Stamps, Ph.D. 
Northwestern University, 1956 


This study gathers and relates the statements and in- 
formation concerning the concept of the mass audience in 
American broadcasting which were available in published 
sources. The concept and thought about it have been set 
down chronologically; therefore, the material describes 
the concept as it evolved. The study includes a limited 
historical setting which isolates influences which appar- 
ently had bearing on the development of the concept; a 
brief history of broadcasting which emphasizes those 
technical and managerial aspects of broadcasting which 
influenced and were influenced by theconcept; atreatment 
of the audience containing material of both fact and opin- 
ion; a section on programs which reveals what broadcast- 
ers thought their relationship to their listeners should be; 
and summaries and conclusions which abstract and relate 
the most pertinent material to provide a description of the 
concept and something of its influence on programming. 
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Chronologically, the study covers the years from 1920 
to 1956, with emphasis placed on the period prior to 1941, 
and it is divided into five different groups of years. 

1) The Pioneering Period (1920-1926): Radio broad- 
casting began to develop into the form it has had ever 
since. By 1927, the Federal Radio Commission had been 
formed, the network structure was being developed with 
the formation of the National Broadcasting Company, and 
advertising was being accepted as the basis of support for 
proadcasting. Broadcasters assumed that they should 
please everybody with their programs. 

2) The Period of Network Development (1927-1931): 
This period was dominated by the formation of the Colum- 
bia Broadcasting System and the expansion of both it and 
the National Broadcasting Company. Advertising became 
firmly established in broadcasting and advertising agencies 
began to exert great influence on programming. Broad- 
casters began to speak of radio as a medium of mass com- 
munication. 

3) The Period of Programming for the “Twelve-year 
Olds” (1932-1934): With the structure of broadcasting 
formed by 1932, this period was dominated by the efforts 
of broadcasters to arrive at formulae to guide them in 
programming. They arrived at the conclusion that the 
“average” listener to whom they programmed had the in- 
tellectual development of a twelve-year-old. 

4) The “Mature” Years of Broadcasting (1935-1942): 
By 1935, the Mutual Network had joined C.B.S. and N.B.C., 
and the formation of the Federal Communications Commis- 
sion gave tacit approval to the American form of broad- 
casting. Broadcasters continued to program to the mass 
audience, but they also developed the class audience theory. 
In either case they appealed to “averages.” 

5) Recent Developments (1942-1956): This chapter 
examines radio during the war and the arrival and develop- 
ment of television. Television programmers appeared to 
be revising their estimate of the audience by offering sub- 
stantial fare at good viewing times and by breaking away 
from the rigid time and schedule patterns of radio. 

The writer concludes that: 

1) The generally accepted concept of the mass audience 
in broadcasting is that it is a large number of widely dis- 
persed, anonymous individuals who listen to or view the 
mass media of radio and television. In broadcasting, how- 
ever, the use of the term, “mass audience,” tends to label, 
by the user, as inferior those to whom it is applied. Spe- 
cific qualities and tastes attributed to the “mass audience” 
depend largely upon the user. 

2) The concept came into being in broadcasting largely 
because broadcasters, in their attempt to please all and 
offend none and at the same time build the largest possible 
audiences, tended to avoid extremes and think of their lis- 
teners as the “average person.” 

3) The use of the concept of the “mass audience” by 
broadcasters appears to have resulted in a great similarity 
of programs with a great emphasis on the “popular” in both 
content and presentation. 420 pages. $5.35. Mic 57-698 








A STUDY OF SOME OF THE CHARACTERISTICS OF 
THE SPEECH AND SPEECH MECHANISMS OF 
A GROUP OF CLEFT PALATE CHILDREN 


(Publication No. 19,045) 


Clark Dean Starr, Ph.D. 
Northwestern University, 1956 


The general purpose of this study was to describe the 
speech sound production ability, speech understandability, 
resonance distortion, and physical’speech mechanisms of 
a group of cleft palate children; and to investigate rela- 
tionships between these and other factors affecting speech. 

Study procedure consisted of the construction and ad- 
ministration of an articulation test measuring speech sound 
production ability in isolated words, acquisition of a re- 
corded sample of each subject’s running speech, design 
and application of a method for evaluating and recording 
structural characteristics of the speech mechanisms, 
evaluation of intelligence, audiometric screening of hear- 
ing, collection of historical, environmental, and educational 
information; and tabulation and analysis of data regarding 
articulation errors, understandability, resonance distortion, 
characteristics of the speech mechanisms, intelligence, : 
sex, and historical factors. 

The articulation test measured speech on 23 consonants 
and 12 vowels. Errors were classified as substitutions, 
omissions, indistinct productions, and indistinct-emissions. 
The latter were sounds articulated correctly, but accom- 
panied by clearly audible nasal emission. Reliability of 
the articulation test was established by comparing the 
investigator’s test results with those of two other trained 
clinicians testing the same cases. 

Understandability ratings were obtained by rating each 
recorded speech sample on a five point scale. Resonance 
distortion ratings were obtained by rating recorded sam- 
ples on a three point scale. Reliability of both scales was 
established by comparing the investigator’s ratings with 
those of two other clinicians and by re-rating cases three 
months later. A high degree of reliability was found by 
both of these methods. 

Structural evaluations included appraisals of jaws and 
teeth, hard palate, soft palate, posterior pillars, oral 
pharynx, and nasal cavity. Clinical judgements were made 
on specific aspects of each structure and/or its functions. 

The study population contained 58 cleft palate children 
ranging in age from six through eleven years. Types of 
clefts included were soft palate; hard and soft palate; and 
hard and soft palate, alveolar ridge, and lip. Bilateral and 
unilateral clefts were included. 

Analysis of data indicated that the group made errors 
on about half of the consonants and on few vowels; that 
cases varied widely on total error scores; that older 
cases tended to make fewer errors than younger cases; 
that soft palate cleft cases made fewer errors than cases 
with other types of clefts; and that girls made fewer errors 
than boys. It was also found that [s] and [z] were the 
sounds most frequently in error and that, of sound group- 

ings, fricatives and tongue-tip-complex sounds were those 
most frequently in error. Sounds in error tended to vary 
with age but not with type of cleft. Substitutions were by 
far the most frequent type of error made and error types 
tended to be less severe with older cases. 

More than half of the cases were judged to be “under- 
standable, but with some difficulty”. Ten per cent of the 
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cases had normal speech and ten per cent had non-under- 
standable speech. The number of articulation errors ap- 
peared related to understandability. One-half of the group 
had “mild” resonance distortion or less. 

Attempts to relate physiological deviations to speech 
suggested the general implications that the speech patholo- 
gist can make valid judgements as to relationships between 
some aspects of mechanisms and speech and that, as a 
rule, cases with more flexible speech mechanisms have 
better speech. The functions of the soft palate, posterior 
pillars, and posterior pharyngeal walls were specific as- 
pects found to be related to speech. 

Final implications were that these children have a 
greater speech handicap than is generally reported in the 
literature and that, as yet, even the best habilitative pro- 
cedures are frequently unable to deal with the problem. 

232 pages. $3.00. Mic 57-699 


THE EVOLUTION OF IMPROVED INTER-AMERICAN 
RELATIONS AS SEEN IN THE SPEECHES OF TWO 
INTER-AMERICAN CONFERENCES—1928 AND 1933 


(Publication No. 19,048) 


James Arthur Stitzel, Ph.D. 
Northwestern University, 1956 


One area of investigation available to the rhetorical 
critic is that of the speechmaking in the numbered series 
of inter-American conferences. These meetings provide 
an opportunity to examine the role played by speaking in 
contributing to improvement in inter-American relations. 

This study took up the thesis that the speeches at two 
inter-American conferences, the Sixth (1928) and the 
Seventh (1933) reflected important changes in the policy 
and attitude of the United States toward Latin America and 
likewise of the attitude of Latin American states toward 
the U.S. Through the use of the classical rhetorical fac- 
tors of invention, arrangement, style, and delivery, to- 
gether with factors of textual comparison and audience 
analysis, the “methods” theory of rhetorical criticism was 
applied to selected speeches by the U.S. delegation leaders 
at the two conferences and to speeches of selected Latin 
American spokesmen. The procedure of criticism also 
included background factors about the speaker and his 
knowledge and experience concerning the issues, his adap- 
tation to the arguments presented, his adaptation to his 
audience--both “indoors” and “out-of-doors”--his uses of 
persuasion and conciliation, and his overall effectiveness 
as a speaker in terms of the reaction to him and his ideas. 

Historians and political scientists agree that the end of 
the Sixth International Conference of American States at 
Havana, Cuba, in 1928, found a definite anti-U.S. attitude 
on the part of many Latin American countries, largely 
growing out of the refusal of the United States to relinquish 
its’ traditional use of intervention in their internal affairs. 
The major speech of this conference, that of U.S. chairman 
Charles Evans Hughes, reiterated the right of the United 
States to “interpose” in the internal affairs of its neigh- 
bors. A rhetorical analysis of this speech was made show- 
ing the nature of this conflict and important textual modi- 
fications made subsequent to the speech designed to “tone 
down” its impact in Latin America. 
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At the succeeding conference in Montevideo, Uruguay, 
in 1933, a noticeable change in the attitude of the United 
States regarding intervention was expressed in speeches 
by the U.S. chairman, Cordell Hull. A marked change in 
the attitude of two Latin American spokesmen for nations 
previously opposed to U.S. policy was noted, and rhetorical 
analysis of their speeches was made. The “methods” 
yardstick of rhetorical criticism as applied to two signifi- 
cant speeches of Mr. Hull and to speeches of the two Latin 
Americans reveals reasons for the improvement in inter- 
American relations growing out of this conference. Two 
basic issues--economic and political--were debated at 
both the 1928 and 1933 meetings. Many points of compari- 
son as well as contrast were to be found in these debates 
and in U.S. leadership at both conferences. 

From the application of the “methods” theory of rhe- 
torical criticism to the selected speeches of the two con- 
ferences, a more complete form of rhetorical analysis 
was possible than by application of the “results,” “truth,” 
or “good man” theories alone. The considered judgment 
of historians and political scientists concerning the im- 
provement in inter-American relations growing out of the 
1933 meeting was based primarily on the results alone. 
The application of the “methods” theory provides a more 
complete and accurate picture of how the speaking of both 
U.S. and Latin American leaders brought about a change 
and improvement in international relations. 

540 pages. $6.85. Mic 57-700 





THE SPEECHES OF ADOLPH LINSCHEID: 
A STUDY OF IDEAS IN OKLAHOMA 


(Publication No. 19,501) 


Dorothy Iris Summers, Ph.D. 
The University of Oklahoma, 1957 


Supervisor: Associate Professor Albert Jefferson Croft 


This thesis attempts to study the popular mind of Okla- 
homa, or that part of it which is reflected in the speeches 
of Adolph Linscheid. He taught a unique Christian philos- 
ophy; he served as teacher and educational administrator, 
primarily as president of East Central State College at 
Ada for twenty-nine years; and he strove to raise the 
standards of state government in Oklahoma. His career 
in Oklahoma ranges over half a centruy; he made a signif- 
icant contribution to the state. 

When a full history of American ideas is written, it will 
include the popular thought of the various regions. Public 
address is one index to that thought. This study, therefore, 
is an attempt to contribute to such a history of ideas 
through a study of 320 of Linscheid’s speeches. There is 
considerable evidence that what he said was generally 
acceptable to his audiences. His speeches, therefore, may 
be considered as a partial record of regional thought dur- 
ing these years. The unique characteristics of Linscheid’s 
rhetoric have been described in order to depict more 
clearly how these ideas were projected to his listeners. 

The ideas expressed in his speeches are reported under 
the three topics of religion, government, and education. 
Speaking on religion, Linscheid was concerned with Man’s 
relationship to his Creator and to his fellowman. In his 
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opinion, the good life is based on the philosophy of Christ. 
Linscheid’s speeches sought to teach these principles by 
historical explanations of the Bible and to give understand- 
ing and inspiration through their application to modern 
living. 

His speeches on government dealt with the immediate 
problems of economics, unemployment, international re- 
lations, and the specific problems of the Second World 
War, as well as with the nature of good government gener- 
ally. His cheif concern was with the universal conflict 
between the theories of democratic and dictatorial forms 
of government and their effects on the citizen-- the com- 
mon man. 

When Linscheid spoke on education, he was concerned 
with an educational system which would be free and equal 
to each American Child, and which would serve the needs 
of the child and the nation. He used his speeches to help 
the general public understand the problems of curriculum, 
pupil needs, teacher needs, and financing. He discussed 
current theories then affecting education, but his aim was 
to inspire his audiences to study the goals of a sound edu- 
cational system and to work toward their achievement. 

Linscheid’s entire social philosophy was woven around 
the application to Oklahoma of this inter-related family of 
ideas on religion, government, and education, with the well 
being of the individual at their center. His speeches de- 
scribe the leading ideas in the philosophy of Adolph Lin- 
scheid and, to a certain extent, of Oklahomans during the 
first half of the twentieth century. 
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AN EXPERIMENTAL STUDY OF THE EFFECTS OF 
THE IMPLICATIVE SEQUENCE IN 
PERSUASIVE SPEAKING 


(Publication No. 19,054) 


Raymond Kenneth Tucker, Ph.D. 
Northwestern University, 1956 


The specific purposes of this experiment were to study 
the effects of the implicative versus the didactic method 
of arranging materials within persuasive communications 
on: (1) immediate attitude (2) delayed attitude, and (3) 
amount of information retained. Briefly, the implicative 
sequence consisted of the exclusive use of explanatory 
materials in the introduction and in the body of the commu- 
nication. Statements of inference, opinion, and judgment 
were withheld until the conclusion where the speaker sum- 
marized the communication and announced his proposition, 
or conclusion. The didactic sequence contained exactly 
the same ingredients as the implicative, but in this latter 
case the proposition, or conclusion, was presented first. 
The two experimental orders differed, therefore, only 
with respect to the position of the communicator’s propo- 
Sition. 

A total of 493 observations were made on 257 subjects 
comprising four control and eight experimental groups. 
Attitude was measured immediately following subjects’ 
exposure to the experimental variables and again thirty 
days later. Information tests were administered at the 
time of the second attitude measurement only. No pre- 
tests were employed. Four communications on the topics 





of Christian Science, capital punishment, street begging, 


and college football were read from manuscript by 
eight doctoral candidates in public speaking in both 


the implicative and didactic orders. Testing materials 
consisted of four, 10-item, Likert-type attitude scales 
designed to measure immediate and delayed attitude to- 
ward the propositions advocated by the communications, 


and four, 10-item multiple choice information tests de- 
signed to measure the amount of information retained 

from the communications. Each group received one im- 
plicative and one didactic communication. Communicators, 
communications, and experimental orders were counter- 
balanced within the experimental groups. 

Obtained mean differences were evaluated by use of 
the t test of significance. In virtually all instances, ex- 
perimental means differed significantly from control 
means in the direction advocated by the communicator. 

A comparison of the experimental orders for each of the 
four communications, however, revealed the following: 

(1) immediate attitude--no significant mean differences 

(2) delayed attitude--a significant difference favoring the 
implicative order for one of the communications. For the 
remaining three, no significant differences, and (3) amount 
of information retained--no significant differences. 

The results of this study provide no evidence in support 
of theories of implicative superiority under conditions of 
audience disagreement or hostility. 
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THE NON-VERBAL INTERVIEW: A CLINICAL STUDY 
OF WORDLESS COMMUNICATION WITH 
SCHIZOPHRENICS, NON-PSYCHOTIC 
ADULTS, AND CHILDREN 


(Publication No. 19,055) 


Oscar Usher Verlaine, Ph.D. 
Northwestern University, 1956 


The “non-verbal interview” is a method, devised by 
the writer, in which the participants communicate through 
pictures and gestures. An important purpose of this 
method was to achieve a “concurrence” in the “represen- 
tation” of the same objects in sensory reality. 

“Concurrence” means agreement; and a “representa- 
tion” is defined, in the nomenclature of Information The- 
ory, as any structure (sentence, picture, gesture ), whether 
abstract or concrete, whose features purport to symbolize 
or correspond, in some sense, with those of another struc- 
ture. 

The chief representation in the wordless interview is 
the iconic picture. This is a concrete symbol whose fea- 
tures bear a semblance to the objects which it depicts. 

The main task of the interviewer is to induce the sub- 
ject, through gesture and mime, to assist him in copying 
or portraying the same objects and events happening con- 
temporaneously with the interview itself. In this way, he 
has a method of checking on the communication, and pres- 
ent perceptions, of the subject. For example, if, all along 
the way, the subject’s marks, made cooperatively with 
those of the interviewer’s, conform to the external and 
observable facts, it is assumed that concurrence exists. 

Now, in schizophrenia it is often difficult to achieve 
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concurrence through words. Therefore it was decided to 
apply the wordless method to five patients. Of this number, 
four were able to make a concurrent representation, though 
on a primitive level; one subject did not respond. 

Eight subjects, who were all under ten years in age, 
were also exposed to the method. Here, as with the schizo- 
phrenics, it is often difficult to know whether or not con- 
currence has actually been achieved through conventional 
language. Of these subjects, all were amenable to the 
method, though again on a primitive level of response. 

So far, the wordless method has dealt with present per- 
ceptions, with events happening contemporaneously with 
the interview. An attempt was also made to achieve dis- 
course of the past with three adults. Although the silent 
talk did show greater flexibility, it was more difficult to 
verify the attainment:of concurrence; however, the record 
of these interviews may be helpful starting-points for fu- 
ture studies. 

In order to place this slight chronicle of fact in proper 
perspective, it should be stressed that the author was here 
telling about the genesis and initial methodological develop- 
ment of a technique of communication. It may be that the 
results were merely interesting, that the method had no 
fruitful over-all scientific good, but it may also turn out 
to be an instrument for use in certain clinical situations. 

458 pages. $5.85. Mic 57-703 


THE VISUALIZATION OF MUSIC ON TELEVISION, 
WITH EMPHASIS ON THE STANDARD HOUR 


(Publication No. 19,942) 


George Arthur Willey, Ph.D. 
Stanford University, 1956 





During its first quarter-century of broadcasting, the 
radio industry has been the most significant single force 
in the creation of a wide interest in symphonic and operatic 
music. Audiences of widely diverse backgrounds have 
learned to appreciate and demand fine music. In recent 
years, however, the major portion of the broadcasting 
audience has transferred its attention to television. If 
serious music is going to be broadcast and television is 
the predominant broadcasting medium, successful methods 
of televising music must be determined. 

The procedure followed in this dissertation was to de- 
termine first the role of serious music in television by 
investigating the interest manifest by the general audience, 
by musicians, and by broadcasters. The next step was to 
consider each of the various problems involved in the 
presentation of this type of music on television. Finally, 
one experimental series of thirteen musical telecasts was 
examined in detail. 

There is ample evidence to demonstrate the existence 
of a significantly large and growing audience for classical 
music. Musicians generally welcome television as an 
effective outlet for established artists and new talent, and 
music teachers have praised the efficiency of television 
as a medium of music education. Television broadcasters 
have shown an interest in following the historical precedent 
established by radio in the presentation of fine music, 
particularly opera. 

There are three categories of problems involved in the 





—— 


presentation of music on television: (1) aesthetic, (2) pro- 
duction, and (3) commercial. The principal aesthetic 
problem centers around the question of what is to be gained 
by adding sight to what is essentially an aural form of art, 
Radio is the ideal medium for music where the desire of 
the audience is for passive enjoyment and relaxation. 
Television restores the visual impressions which are 
present at a concert and which serve to make the total 
experience richer for the viewer, adding closer and more 
varied vantage points. A secondary aesthetic problem 
arises from the diminution of great music and spectacle 
to the dimensions of a television tube. 

A serious production problem involved in the televising 
of opera is the great distance which frequently separates 
performers from the orchestra and conductor, necessitat- 
ing a system of relayed direction. The quality of sound 
has always been of paramount importance in the broad- 
casting of good music, but television presents additional 
problems of microphone pickup and acoustics. In com- 
parison with the musical stage, the intimate nature of 
television places greater emphasis upon the appearance 
and acting ability of operatic performers. The television 
director must have a background in music sufficient to 
enable him to blend his art with that of the music. 

The commercial broadcaster must reconcile the high 
cost of musical production with the relatively small audi- 
ence which this type of program will attract. With certain 
exceptions, television advertisers seek a large volume of 
business in return for their heavy investments, and must 
therefore direct their programming toward a large audi- 
ence. 

The Standard Oil Company of California, having pre- 
sented weekly radio concerts since 1926, produced an ex- 
perimental series of musical telecasts in 1952. The ad- 
vantages of both live and film production were combined 
in a modified kinescope technique whereby musical selec- 
tions were grouped together by artist and by similarity of 
physical background and recorded in advance. Three 
forms of visual presentation predominated: (1) the direct 
presentation of musicians in a concert environment; (3) 
dramatized presentation which utilized costumes, scenery 
and dramatic action; (3) various forms of dance. Illustra- 
tive material is included in the Appendix of the disserta- 
tion. 203 pages. $2.65. Mic 57-704 


A STUDY OF THE EFFECT OF A SUPERIMPOSED 
RESPIRATORY PATTERN ON THE BREATHING 
AND SPEECH OF EIGHT ATHETOID CHILDREN 


(Publication No. 19,057) 


Frank Boyd Wilson, Ph.D. 
Northwestern University, 1956 


In certain classifications of cerebral palsy it has been 
observed that control of breathing is often disturbed. A 
review of the literature lends support to the hypothesis 
that these faulty breathing patterns contribute to poor 
speech. The purpose of this study was to evaluate and 
quantify the usefulness of the Electro-Lung in changing 
the respiratory patterns, with possible resulting effects 
on improving the speech of a selected group of cerebral 
palsy children of the athetoid type. The Electro-Lung is 
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a two-phase apparatus capable of alternate electrical stim- 
ulation to the diaphragmatic and abdominal muscles, 

The experimental population consisted of eight athetoid 
children with diagnosed breathing irregularities. The sub- 
jects were studied prior to the experimental procedure 
with regard to their rates of respiration, mean tidal air, 
vital capacity, periodicity of respiration, oxygen consump- 
tion, and ventilation. These data were obtained from res- 
pirometric tracings. Tape recordings were also made of 
the subjects’ oral reading of a fifty-one word passage, the 
subjects’ oral counting from one through ten, and the sub- 
jects’ ability to sustain the tone “ah”. 

The subjects then received twenty-five minutes per day 
of electrically assisted respiration in the Electro- Lung 
with each subject receiving a total of thirty treatments. At 
the end of the treatment time the subjects were again re- 
corded on the respirometer and on the tape recorder. Two 
post-experimental recordings were made of respiration 
and speech at two and four weeks following the termination 
of the treatment for purposes of follow-up data. 

The data gathered were analyzed and compared by the 
use of tests of significance to ascertain whether a differ- 
ence existed between the pre and post experimental record 
ings of breathing and speech. The follow-up recordings 
were utilized to ascertain the length of time improvement 
would be sustained. 

The analysis was done in order to answer the following 
research questions. 


1. Can a measurable change be brought about in the 
breathing patterns of athetoid children? 


CONCERNING THE EFFECTS OF DIFFERENT 
OXYGEN TENSIONS ON THE REARRANGEMENT 
PROCESSES WITH FRANCTIONATED X-RAY 
TREATMENTS OF DROSOPHILA OOCYTES* 


(Publication No. 19,455) 


Seymour Abrahamson, Ph.D. 
Indiana University, 1956 








It was demonstrated by the work of Herskowitz and 
Abrahamson (1955) that the half-translocation frequency 
obtained by irradiating oocytes was dependent upon the 
delivery rate and the manner in which X-rays were admin- 
istered. Thus through the use of X-ray dosage fractiona- 
tion methods, it became possible for the first time to dem- 
onstrate in Drosophila melanogaster female germ cells 
effects of oxygen concentration on induced gross chromo- 
somal rearrangements (half-translocations) and to test 
separately the effect of oxygen concentration applied during 
and near the time of irradiation. Virgin females, 3-6 days 
old, carrying the “snoc” attached-X chrornosome (Muller 
1954) and a marked Y (scV1, Y”) chromosome were irra- 
diated in a lucite chamber:specially constructed so that it 
was possible simultaneously to expose to treatments two 
groups of flies under different oxygen tensions. The 

















2. If a change occurs will it persist after cessation of 
the treatment? 


3. As a result of the experimental procedure does a 
measurable change occur in: 


a. rate of respiration; 

b. mean tidal air; 

c. vital capacity; 

d. periodicity of respiration; 

e. oxygen consumption; 

f. ventilation; 

g. over-all speech intelligibility; 
h. precision of articulation and; 


i. length of sustained phonation? 


The results indicated that we may confidently reject 
the hypothesis of no change as a result of the experimental 
procedure. The null hypothesis can be rejected beyond the 
) per cent confidence level for variables a, c, d, f, g, and 
h. The changes that occurred in these variables were 
maintained during the follow-up period. There did not 
appear to be a statistically significant change in variables 
b, e, and i. 

From the general findings it may be stated that the 
Electro- Lung appeared to be an effective method for im- 
proving breathing and speech of the athetoid subjects. 
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irradiated females were mated to y scS! B In49 v/Y males. 
F, flies produced from eggs laid within four days after 
treatment were scored for detachments (half-transloca- 
tions) of attached-X chromosomes. The total dose, 2000r, 
was delivered either in concentrated or dispersed form, 
without change in intensity, in two fractions, usually sep- 
arated by an interval of approximately one hour. The ir- 
radiations involved were: (1) concentrated treatments in 
air, oxygen, or nitrogen; (2) dispersed treatments in air, 
with air, oxygen, or nitrogen present between the treat 
ments; (3) dispersed treatments in oxygen or nitrogen 
with air present in the interval. 

The following results were obtained: 

(1) Half-translocations were reduced in frequency as | 
compared with the concentrated irradiation when the two 
irradiations in air were spaced one hour apart, but the 
rate was unchanged from that of the concentrated irradia- 
tion when a one-half hour interval was used. This indicated 
that little restitution, if any, occurs within a half-hour at 
this dose of X-rays; 

(2) Oxygen at the time of irradéation, in concentrated 
or dispersed treatments, results in significantly greater 
frequencies of half-translocations than produced from 
comparable treatments in air; 

(3) Anoxia, i.e., the absence of oxygen, at the time of 
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irradiation, brought about by displacement of the air by 
nitrogen, results in a very drastic reduction in the fre- 
quency of half-translocations. 

(4) Anoxia between irradiations, i, e., during the major 
portion of the interval with the exception of the last 5-7 
minutes at which time the flies were exposed to air, ap- 
pears to prohibit broken ends from rejoining, but this 
effect is still subject to some uncertainty. 

(5) The exposure of flies to oxygen between irradia- 
tions reduces the half-translocation frequency, as com- 
pared with that from the concentrated irradiation, but not 
as effectively as air does. 

These results substantially confirm those found for 
Vicia faba, the broad bean, by Wolff and Atwood (1954) and 
Wolff and Luippold (1955). It is postulated by these inves- 
tigators that the energy necessary for the joining of broken 
chromosome ends is supplied by oxidative metabolism and 
ATP. It is inferred from the similarity of results that 
these requirements also exist for broken chromosomes in 
Drosophila oocytes. The bearing the present results have 
on the two leading hypotheses, the Primary Breakage and 
the Differential Restitution hypotheses, which have been 
proposed to interpret the oxygen effects is discussed. 

82 pages. $1.50. Mic 57-706 
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Major Professor: R.M, Cable 


In a collection of digenetic trematodes from shore 
birds of Puerto Rico, the family Heterophyidae is repre- 
sented by 10 species belonging to sic genera. Three spe- 
cies have been identified as Galactosomum cochleariforme, 
G. cochlear and G. puffini; a fourth and fifth species, as- 
signed to Galactosomum, have been made the types of two 
new genera, Galactosomoides, and Retevitellus respec- 
tively. Of two species of Stictodora described, one is 
identified as S. acanthotrema and the other is not named 
because of a searcity of favorable material. The genus 
Opisthometra is represented by O. planicollis and two new 
species of Phocitremoides are described, P. butionis and 
P. floridae, The extent to which the Heterophyidae is rep- 
resented by the above species affords a comparative study 
and information concerning homologies with respect to the 
genitalia in that family. It has been found that many ac- 
counts are in error, both as to the presence of certain 
structures and as to their identity. 

It is necessary to redefine the superfamily Opisthorchi- 
oidea and erect a new family, Diplotrematidae, to include 
as type a new genus and species, D. hematophaga, which 
shows affinities with the heterophyids but cannot be re- 
ceived by that family or any other in the superfamily. The 
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new family is distinguished by an arrangement of the 
gonads which is the reverse of that in other families of 
the Opisthorchioidea, an H-shaped intestine, and peculiar 
copulatory organs. 

The family Microphallidae is represented by nine spe- 
cies which illustrate almost the full range of copulatory 
modifications in that group and permit a critical analysis 
of generic and specific characters. Two new species of 
Pseudospelotrema are described, P. charadrii and P. 








nyctanassae, and the validity of both that genus and ‘Mari- 





treminoides is upheld with the chief difficulty being the — 





separation of the genera Maritreminoides and Maritrema, 
Maritrema patula is transferred to Maritreminoides and 
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Maritrema glandulosa to a new genus, Mecynophallus. 
Carneophallus bilobatus is described as a new species, 
the third in its genus, and modification of both male and 
female terminal organs in another new microphallid are 
such as to require the errection of a new genus, Megalo- 
phallus, with M. pentadactylus as type. A species of 
Microphallus has been identified as M. claviformis and 
the genus Levinseniella is represented by a new species, 
L. caribbea. It is suggested that the male copulatory 
organ in Levinseniella, heretofore regarded as a highly 
modified genital atrium, is homologous to the male papilla 
of other microphallids. Finally, a species of Gynaecotyla 
tentatively identified as G. adunca is reported, and both 
Microphalloides and Gynaecotyla are recognized as valid 












































but closely related genera which may represent a separate | 


subfamily of the Microphallidae. 
107 pages. $1.50. Mic 57-707 


THE ARTHROPOD COMPONENT OF OLD FIELD 
ECOSYSTEMS: HERB STRATUM POPULATION WITH 
SPECIAL EMPHASIS ON THE ORTHOPTERA 


(Publication No. 20,009) 


William H. Cross, Ph.D. 
University of Georgia, 1956 


Supervisor: Eugene P, Odum 


Standing crops of arthropods in the herb stratum of 
old field communities on the Savannah River Plant, South 
Carolina, were studied to give a basis for an eventual 
understanding of the metabolism of the entire ecological 
system. Special emphasis was given to the Orthoptera 


because of their important role in the old field community. 


Five fields representing successive stages in plant suc- 
cession were most intensively studied. Sweep sampling 
was the principal method used. Large cage samples were 
taken to determine the area represented by sweep collec- 
tions. Factors for converting numbers and dry weight 
per sweep sample to number and biomass per square 
meter were calculated for three levels of activity. Coef- 
ficients of variation computed for each series of 10 sweep 
samples of 50 strokes each were both consistent and mod- 
erate for field data. A species-sample number curve 
indicated that Orthoptera species were adequately repre- 
sented by 10 samples. The arthropods were divided into 
trophic levels and the data were analyzed from the 
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trophic-dynamic viewpoint. There were two major peaks 
in the herbivore standing crop in three forb fields (early 
stage of succession) and only one mid-season peak in two 
broomsedge fields (later stage of succession). Numbers 

of Orthoptera species increased in the later stages of old 
field succession with broomsedge fields containing more 
species than all other stages combined. Four species of 
Melanoplus were conspicuous in the old field series. M. 
femur-rubrum and M. mexicanus were most important in 
forb fields. Two generations of these two species were in 
a large part responsible for the double peak of herbivore 
standing crops in forb fields. M. angustipennis and M. 
keeleri occurred more abundantly in broomsedge fields 

and showed only one peak in standing crop. Because of 
differences in seasonal occurrence and habitat selection, 
interspecific competition among the species of Melanoplus 
is probably minimized except possibly between M,. femur- 
rubrum and M. mexicanus. M. femur-rubrum, most con- 
sistently abundant of the four species, exhibited two sea- 
sonal peaks in average dry weight of individuals. Also. 
these grasshoppers were heavier in the more fertile of 

the two forb fields. Oecanthus nigricornis, the most fre- 
quently occurring species of Orthoptera in S.R.P. old 
fields, also showed two generations during the plant grow- 
ing season. Average dry weights of adult individuals in- 
creased during the season. Adults of Schistocerca ameri- 
cana, Scudderia texensis, and a few other very large active 
species were inadequately sampled by the sweep method; 

a field count method gave better relative estimates for 
population density in these species, Schistocerca overwin- 
tered as adults; the peak of nymphal standing crop occurred 
in mid-summer. Scudderia was shown to have two genera- 
tions during the growing season. “Minimum productivity” 
of total Orthoptera was directly related to soil fertility. 
Much greater production occurred in the richer fields. 
Species diversity, on the other hand, was not related to 
basic fertility. Sweep samples taken during the night sug- 
gested interesting possibilities for nocturnal sampling 
since many large species of arthropods are less active 
and more easily collected at that time. Carnivore / her- 
bivore ratios were very high during the colder months but 
decreased rapidly in the warmer months to the level of 
about .10 (equivalent to ratios obtained in other studies). 

A slight rise in ratios in mid-summer produced a peculiar 
W-shaped curve. Spiders were the most important element 
in the carnivore trophic level. Herbivore / plant ratios 
were extremely low--in the neighborhood of .001. Weights 
of herbivores increased rather consistently with increases 
of plant weights. 136 pages. $1.80. Mic 57-708 





























APPLICATION OF THE THIRY FISTULA TECHNIQUE 
TO HELMINTHOLOGICAL PROBLEMS 


(Publication No. 19,821) 


George Garoian, Ph.D. 
University of Illinois, 1956 


The standard operative procedures of experimental 
mammalian physiology were used to prepare ten Thiry 
fistulae, one Madyl loop, and two Pavlov intestinal fistulae 
in dogs. 

Adults of Toxocara canis and Dipylidium caninum, 














infective larvae and adults of Ancylostoma caninum and 
Taenia pisiformis, and plerocercoids of an avian Diboth- 
riocephalus were introduced into the Thiry fistulae. Hel- 
minths were retained in fistulae by inserting a plastic 
tube plugged with cotton into the fistular opening. This 
tube was held in position by clipping it to two chains that 
fit snugly around the dog’s waist. Over this plug several 
gauze pads were placed and a tubular, orthopedic, stock- 
inet bandage completely and firmly covered the area 
around the abdomen. A wide collar on the dog’s neck pre- 
vented his disturbing the apparatus. 

Literature on the physiology and secretions of the in- 
testine is reviewed with emphasis on recent findings. This 
has shown that many substances circulating in the blood 
and not necessary for digestion are secreted into the in- 
testine and later resorbed. This makes the intestinal 
lumen not too different from the internal environment of 
the body. 

Infective larvae of Ancylostoma caninum can develop, 
molt, and grow to maturity in Thiry fistulae deriving all 
nutriments from the mucosa of the host. These larvae do 
not circulate in the blood stream. 

Toxocara canis adults require the addition of intestinal 
contents in order to survive in Thiry fistulae. 

Infective plerocercoids of Dibothriocephalus sp., the 
adults of which normally infect fish-eating birds, remained 
in fistulae no longer than three days and underwent little 
development. 

Dipylidium caninum introduced into Thiry fistulae died 
within a short time. It was suggested that they depend 
upon the intestinal contents for some very essential sub- 
stance(s). 

When Taenia pisiformis was transferred into Thiry 
fistulae, it survived no longer than seven days; with the 
daily addition of carbohydrate (soluble starch and dex- 
trose), survival increased slightly to no longer than nine 
days; and when normal intestinal contents were added 
daily the tapeworm remained throughout the test period of 
14 days. In all cases, however, strobilae were lost within 
two to three days. 62 pages. $1.50. Mic 57-709 























ECOLOGY OF THE POLYPORE HABITAT 
AND ITS ASSOCIATED FAUNA 


(Publication No. 18,990) 


Robert Charles Graves, Ph.D. 
Northwestern University, 1956 


A qualitative and quantitative study of the fauna of the 
habitat formed by the spore-fruits of woody fungi of the 
family Polyporaceae was conducted over a two year period 
in the Chicago region. The microclimate of this habitat 
was studied with respect to temperature. The habitat is 
classified into stages of seral succession associated with 
changes caused by insect attack and decomposition of the 
spore-fruit over varying periods of time. Fifty-three 
collections were made in the course of this study which 
included fourteen species of fungi of the genera Fomes 
and Polyporus. Roughly 40,000 organisms were collected 
from these fungi by Berlese techniques and these were 
identified as far as feasible. A faunal check list is in- 
cluded. Observations were made on the ecology and 
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behavior of several of these species of mycetocoles. At- 
tempts were made to determine the réle of certain of these 
forms in the ecology of the community. A partial food web 
is presented. Species specificity appears to be rather 
uncommon among the fauna of the Polyporaceae. Many 
factors are important in influencing the make-up of the 
population. A change in the qualitative and quantitative 
aspects of the fauna is shown to accompany the disintegra- 
tion of the conk habitat. In general this is marked by an 
increase in the total population per gram of dry weight, a 
decrease in the relative numbers of Acarina, and an in- 
crease in the relative populations of Collembola and Cisi- 
dae. The Acarina, Collembola,’ Cisidae and Corrodentia 
make up from 85 to 95 percent of the population during all 
stages. There is an attempt to relate this study to those 
of other workers, both in America and Europe. 
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A DISTRIBUTIONAL SURVEY OF THE FISHES 
OF SAN LUIS POTOSI, MEXICO 


(Publication No. 18,733) 
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Supervisor: Professor George H, Lowery, Jr. 

Intensive efforts were made during the years 1951 
through 1954 by expeditions of the Louisiana State Univer- 
sity Museum of Zoology to secure representative samples 
of fishes from all parts of San Luis Potosi. These efforts 
resulted in the collecting of over 10,000 specimens, in- 
cluding representatives of the two new species of poeciliids 
and the three new subspecies of cyprinids described in this 
report and a new genus and species of cyprinodontid for 
which Dr. Robert R, Miller of the University of Michigan 
Museum of Zoology is preparing the description. 

In this report, brief descriptions of the physiographic 
areas and the parts of the Panuco drainage in San Luis 
Potosi are given to furnish a groundwork for the discussion 
of the ichthyofauna and its distribution. These are followed 
by additional basic information in the nature of a check list 
of the fishes of the state and a brief account for each form. 
These accounts consist of the correct scientific name, a 
citation of the original description, a statement of the type 
locality, a brief morphological description, a statement of 
the range, a statement of the distribution in San Luis Po- 
tosi, a list of the localities in San Luis Potosi from which 
specimens were examined, a list of other localities from 
which the form has been recorded in the state, a brief 
section on the natural history of the form, and a brief sec- 
tion containing other pertinent remarks. 

In the latter half of the report, the ichthyofauna as a 
whole is discussed from the viewpoint of its origin, affini- 
ties, and distribution. The indigenous ichthyofauna of San 
Luis Potosi was found to consist of 14 forms with North 
American affinities, 16 forms with Central and South 
American affinities, 12 forms with marine affinities, and 
five forms with purely Mexican affinities. 

The fishes of the state show a high degree of endemism. 
Four genera, 17 species, and 22 forms are endemic to the 
Pdnuco basin. Of these, three genera, 12 species, and 16 
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forms are endemic to the part of the Pdnuco basin lying 
in San Luis Potosi. 

The P&nuco basin is a zone of transition between the 
Neotropical and Nearctic Realms. In this study, the P4- 
nuco basin is divided into seven sections on the basis of 
the distribution of its fauna. Three of these, the Tampico, 
Tamesi, and Moctezuma Sections, lie wholly outside the 
boundaries of San Luis Potosi. The sections found within 
the state are the Huasteca Section, the Tanlacu Section, 
the Rio Verde Section, and the Santa Maria Section. The 
Huasteca Section in turn has been divided into the Tamuin 
Subsection, the Valles Subsection, the Rascdn Subsection, 
and the Tamazunchale Subsection. 

The factors influencing distribution are discussed in 
relation to broad distributional patterns throughout the 
state, as well as to limited distributional patterns within 
restricted parts of individual streams. The post-Creta- 
ceous geological history of the area and the time of inva- 
sion by the various species seem to have had the greatest 
effect on broad distribution. Local distribution seems to 
be determined primarily by the combined effects of phys- 
ical and biotic factors. 120 pages. $1.50. Mic 57-711 
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By the application of the Chatton-Lwoff silver impreg- 
nation technique both a somatic and a buccal infraciliature 
have been demonstrated in members of twelve of the four- 
teen genera belonging to the family Ophryoscolecidae. 
This is the first time that this technique has been applied 
successfully to these forms. The presence of an infracil- 
iature has been confirmed by the use of Heidenhain’s iron 
hematoxylin stain.o 

In five species of-the genus Entodinium, E. caudatum, 
E. exiquum, E. nanellum, E. ovinum and E. ovoido-nucle- 
atum, the infraciliature was similar, beginning at the buc- 
cal overture and extending posteriorly in parallel rows 
to the posterior end of the animal and reflecting into the 
rectal tube to its junction with the endoplasmic sac. The 
very large range in the number of infraciliary meridians 
of individuals in a given species, and the overlapping of 
numbers of meridians between species, precludes the use 
of the meridian number as an aid in taxonomical determi- 
nations of these organisms at infrageneric levels. 

Morphogenesis in the Ophryoscolecidae has been found 
to be of the homeotropic homothetigenic type. The somatic 
infraciliature undergoes perkinetal division. Prominent 
in the process of stomatogenesis is the formation of a 
subpellicular pocket enclosing the small, mid-ventrally 
located kinetosomal anlage of the new buccal ciliature. 
Both elongate with the formation of a transverse ribbon of 
kinetosomes which extends dorsally to the macronucleus. 
Curvilinear orientation and elongation of the ends of the 
ribbon of kinetosomes result in the formation of the de- 
finitive zone of membranelles which begins on the left 
side of the body, runs ventrally and then dorsally ina 
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counterclockwise direction to end, after bending, deep in 
the buccal cavity. Actively beating cilia are formed very 
early in the process and with the appearance of a pore- 
like exit of the pocket the cilia are very early bathed by 
the surrounding medium. Nuclear changes first become 
evident after the anlage has elongated to approximately 
one-eight the dorso-ventral diameter of the organism. 
The presence of a complete somatic infraciliature and 
the manner of morphogenesis indicates that the members 
of the family Ophryoscolecidae are more closely related 
to the heterotrichous and the hypotrichous ciliates of the 
subclass Spirotricha than to the Oligotrichida of the same 
subclass. Phylogenetically it appears that the Ophryosco- 
lecidae and the Tintinnida (these latter apparently undergo 
the same type of morphogenesis and possess a somatic 
ciliature with its attendant infraciliature) each arose in- 
dependently alongside the Hypotrichida and the Oligotri- 
chida, from ancestral members of the Heterotrichida. 
Future work may indicate a closer relationship between 
the Ophryoscolecidae and the Tintinnida than is now super- 
ficially evident. 80 pages. $1.50. Mic 57-712 
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The skeletons of thirty-three species of blind snakes 
(families Typhlopidae, Anomalepidae, and Leptotyphlopidae) 
were studied in an effort to clarify the taxonomy and phy- 
logeny of the groups. These snakes show a peculiar com- 
bination of primitive, lizard-like characters and highly 
specialized features. Some of the latter are obviously 
correlated with the burrowing mode of life and others are 
not so. 

Reinterpretations of a number of skeletal homologies 
have been suggested by this study, the more important of 
which include the following: (1) The hyoid of the anomale- 
pids consists of a reduced basihyal, a pair of anteriorly 
directed hypohyals, and a pair of posteriorly directed and 
recurved ceratohyals. All these elements are fused to 
form a thread-like structure in the general form of an M. 
(2) The hyoid of Typhlops may consist of either the basihyal 
or the second ceratobranchials or both. (3) The hyoid of 
Leptotyphlops consists of the basihyal alone, with elongate 
posterior extensions. (4) The hyoid of most higher snakes 
is probably the basihyal alone, minus the glossohyal proc- 
ess, 

Of the more important skeletal features noted for the 

first time in the blind snakes are the following: (1) The 
dorsal scales/vertebrae ratio is not 2:1 in the blind snakes, 
as has been reported. Rather, in the typhlopids and ano- 
malepids there is no definite ratio; it varies from 1.5:1 
to 2.3:1. In Leptotyphlops the ratio is 2:1, as in higher 
Snakes. (2) A pelvic girdle is present in Liotyphlops. 
(3) There is an unusual “urostyle” structure of uncertain 
homology at the-tip of the tail in some species of Typhlops. 
(4) There are interspecific variations in the hyoids of 
Typhlops, including the presence of ceratobranchials. 

On the basis of skeletal features outlined in this work, 











two major conclusions are reached: (1) The erection of a 
third family of blind snakes is justified: the Anomalepidae, 
composed of four genera, Anomalepis, Liotyphlops, Hel- 
minthophis, and Typhlophis. The family Typhlopidae then 

















consists of a single genus, Typhlops, and the family Lepto- 
typhlopidae consists of a single genus, Leptotyphlops. 
(2) The typhlopids and anomalepids are properly placed in 
the Ophidia. Examination of a variety of species shows 
insufficient justification for their removal from the snakes. 
Arguments for removing them, as set forth in a recent 
work (McDowell and Bogert, 1954), are considered invalid 
in the light of the present series of observations. 

147 pages. $1.95. Mic 57-713 
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Prior to this investigation, the bionomics of Psorophora 
howardii Coquillett was little known with only a few scat- 
tered reports of the species in the literature. Earlier in- 
vestigators have recorded the morphology, taxonomy and 
distribution of the species and only few reports of the 
biology of the species have been recorded. Investigation 
of the bionomics of P. howardii was therefore conducted 
with the aim of gathering more information towards a bet- 
ter understanding of the species. Emphasis was placed 
particularly on the successful colonization of the species 
under laboratory conditions and on the relative distribution 
of eggs of associated species of mosquitoes occurring in 
the same environment with P. howardii. 

Information of the bionomics of P. howardii was ob- 
tained through both laboratory and field observations. With 
larvae collected in the field during the summer of 1954, 
successful colonization of the species was obtained. Meth- 
ods of incubation and hatching the eggs, rearing and feeding 
the larvae, and maintaining the adults were developed, 
enabling one to rear the species through successive gen- 
erations in the laboratory. 

From the colony maintained in the laboratory, numerous 
observations were made on the various stages of the spe- 
cies. These include the development, incubation and hatch- 
ing of the eggs; mechanics of feeding, rate of consumption 
of food, diet and development of the larvae; the rate of 
development of the pupae and the feeding, mating, oviposi- 
tion and longevity of the adults. Through field observations, 
the relative abundance of associated species of mosquitoes 
which occur with P. howardii was determined by a method 
of field sampling of eggs, (Horsfall, 1956). The effect of 
environmental factors such as temperature, frequency of 
flooding, abundance of food on the development and survival 
of the larvae in the field were also observed. 

Successful colonization of the species in the laboratory 
has enabled one to gather important bionomic information 
of the species. With the view that very few species of 
mosquitoes have been established in cage colonies in the 
laboratory, P. howardii can be highly useful as a labora- 
tory insect for other fields of research in biology. 

71 pages. $1.50. Mic 57-714 
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DEER (ODOCOILEUS VIRGINIANUS! FOR BODY 
GROWTH AND ANTLER GROWTH 
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White-tailed deer have been restored to most of their 
native range. Although present in abundant numbers, they 
are often of small size and in poor condition in many re- 
gions due to under-nutrition. : 

Literature was cited to show that a large number of 
factors are involved in determining the nutritional status 
of an individual deer in natural habitat. Laboratory studies 
on white-tailed deer and related species were also re- 
viewed. 

A cooperative study was conducted at The Pennsylvania 
State University to determine the dietary requirements of 
male white-tailed deer for body growth and antler develop- 
ment. Wild male fawns were obtained from different re- 
gions of Pennsylvania and reared to weaning age on a diet 
of whole milk, calf-feed and alfalfa hay. They were then 
transferred to various experimental rations (twelve in 
number) composed of domestic feed ingredients such as 
ground corn, seed meals, chopped straw and ground alfalfa 
designed to determine dietary requirements in terms of 
energy, protein, calcium, phosphorus or other nutrients. 
From twenty to thirty animals were fed controlled rations 
for three years. 

Best growth occurred the first year in deer fed unlim- 
ited quantity of a ration containing about 16.5% protein and 
0.60% each of calcium and phosphorus. These deer devel- 
oped branching antlers of as many as eight “points” as 
yearlings. 

Bare survival or death occurred in deer fed rations 
containing about 4% protein or 0.08% calcium and 0.25% 
phosphorus or restricted to one half to two thirds the 
quantity received by the control deer. These animals 
were very stunted in size and developed little or no antler 
growth. 

Maximum energy requirements varied with the seasons - 
about three pounds of air-dry feed per day in the winter 
months and four to six pounds per day from late spring 
through fall. (Multiply consumption figures by 2 to get 
equivalent in natural forage.) 

Intermediate body and antler growth occurred on diets 
of intermediate protein or calcium and phosphorus content. 

Second year feeding results were similar. Antler 
growth was relatively greater in all deer at two year of 
age. Seven deer were taken from low quality diets and 
given the control ration (16% protein and 0.60% each of 
calcium and phosphorus). These animals all showed ex- 
cellent recovery of physical condition and antler growth 
but skeletal growth recovery was not complete. 

Dietary requirements did not change significantly the 
third year. Good antler growth was attained by deer fed 
a 7 to 9% protein ration indicating that protein require- 
ments may have decreased. Deer fed diets restricted in 
quality or quantity the third year, after being well fed 
through age 2 1/2 years, showed regression in antler size. 
All other deer, fed the same or better quality rations in 
succeeding years of the study, invariably showed annual 
increase in antler size. 

General conclusions were that antler development is 
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secondary to body growth in young deer, quantitative and 
qualitative dietary requirements are lower in winter and 
early spring, possibly because of a decreased rate of me- 
tabolism as compared to the higher metabolic rate during 
the late spring and the summer months when rapid body 
growth in young deer and antler development and tissue 
addition or replacement in older animals occurs and antler 
development is closely related to the nutritional status of 
the individual deer. 
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Chickens infected with Eimeria tenella exhibited a 
marked hyperglycemia during the hemorrhagic phase of 
the disease---a time when muscle weakness is pronounced 
and body temperature is lowered. Because of the hypogly- 
cemic action of insulin and its ability to increase carbohy- 
drate metabolism in the tissues, it was decided to investi- 
gate the effects of this hormone. The twofold purpose was 
to determine the effects of insulin on the blood sugar levels 
of normal and infected chickens, and to learn whether in- 
sulin would modify the course of the disease. 

Single-Comb White Leghorns were obtained from the 
Department of Poultry Husbandry at the University of 
Wisconsin and raised disease-free until infected with a 
pure strain of Eimeria tenella. The percent change in 
blood sugar of fasted chickens following single and multiple 
injections of protamine insulin was determined colorimet- 
rically by the Prussian blue method of Folin and Malmros. 
The effectiveness of insulin treatment was largely deter- 
mined by the time blood first appeared and by the gross 
and microscopic appearance of the ceca. It was determined 
that 15 units per kilogram body weight per dose was the 
most practicable quantity. 

With a single injection of insulin, the maximum depres- 
sion in the blood sugar occurred approximately 4.5 hours 
post insulin. If the initial blood sugars were known, it 
was possible to predict the degree of this depression with 
reasonable accuracy, especially with uninfected birds. 
Infected birds, however, exhibited refractoriness to a 
single injection of insulin during the hemorrhagic period. 
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With repeated insulin injections during the prehemor- 
rhagic period, the rise in blood sugar was prevented. 
Liver glycogen concentration increased markedly but mus- 
cle glycogen remained stable. The ceca resembled those 
of normal birds, both grossly and microscopically. Hem- 
orrhage was slight and its onset delayed 24 hours. When 
insulin treatment was limited to the early or late phases 
of the prehemorrhagic period, delay in hemorrhage and 
reduction in gross pathology were not as marked. If the 
blood sugar of insulin treated birds was maintained rela- 
tively high during treatment by the simultaneous adminis- 
tration of oral glucose, hemorrhage was delayed 24 hours. 
However, once bleeding began it was severe and the ceca 
approached in appearance those of the untreated birds. 
When a cumulative total of 130 to 210 units of insulin was 
administered, approximately 50% of these chickens exhib- 
ited hypoglycemic shock and convulsions. Similar results 
were obtained with uninfected birds. 

Both insulin treated and non-insulin treated infected 
chickens were equally resistant to reinfection. Oocysts 
from insulin treated birds, though scarce, sporulated nor- 
mally and were capable of producing a good infection. 

It was difficult to determine whether insulin exerted 
its effect directly on the parasites or indiréctly through 
an alteration in the carbohydrate metabolism of the host. 
Although insulin might interfere with the ability of the 
parasites to penetrate the tissue, a more probable explana- 
tion is that it retards their intracellular growth ard multi- 
plication. 62 pages. $1.50. Mic 57-716 
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An evaluation was made of all the existing reports 
dealing with facultative parasitism which involved the 
protozoan genus Tetrahymena or related genera. Many 
of the earlier reports and descriptions were made without 
the aid of techniques which today are considered essential. 
In light of criteria established for the modern genus Tetra- 
hymena, specific identification can be made in but a few 














of these reports. 

A comparative study of five species of Tetrahymena, 
including 13 strains, was made to ascertain their ability 
to serve as facultative parasites. A variety of experi- 
mental hosts, including both vertebrates and invertebrates, 
were inoculated with acenic cultures of protozoa. Infec- 
tions were numerous in both larva and adult insects but 
few infections were produced in other animals. Living 
vertebrate tissues were invaded by one species of protozoa 
through artificially produced wounds. 

Five strains of Tetrahymena were isolated from wild 
bacterized cultures and established in axenic media. 

A morphological study was made of a new species of 
Tetrahymena, and the descriptions of two other species 
were extended to include two additional strains. 

Studies were made on the enigmatic structures of the 
buccal apparatus in living and fixed protozoa with both 
ordinary light and phase microscopy. New light was shed 
on the ciliary membranelles in the living animal and on 
the structure of the undulating membrane complex. 
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